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=> fil reg 

FILE 'REGISTRY' ENTERED AT 11:59:05 ON 14 JUN 2010 

USE IS SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT. 

PLEASE SEE "HELP USAGETERMS" FOR DETAILS. 

COPYRIGHT (C) 2010 American Chemical Society (ACS) 

Property values tagged with IC are from the ZIC/VINITI data file 
provided by InfoChem. 

STRUCTURE FILE UPDATES: 13 JUN 2010 HIGHEST RN 1227570-00-4 
DICTIONARY FILE UPDATES: 13 JUN 2010 HIGHEST RN 1227570-00-4 

New CAS Information Use Policies, enter HELP USAGETERMS for details. 

TSCA INFORMATION NOW CURRENT THROUGH January 8, 2010. 

Please note that search-term pricing does apply when 
conducting SmartSELECT searches. 

REGISTRY includes numerically searchable data for experimental and 
predicted properties as well as tags indicating availability of 
experimental property data in the original document. For information 
on property searching in REGISTRY, refer to: 

ht_tp : / /www, cas . org/ support /stngen/stndoc /properties .html 

=> fil heap 

FILE 'HCAPLUS' ENTERED AT 11:59:09 ON 14 JUN 2010 

USE IS SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT. 

PLEASE SEE "HELP USAGETERMS" FOR DETAILS. 

COPYRIGHT (C) 2010 AMERICAN CHEMICAL SOCIETY (ACS) 



Copyright of the articles to which records in this database refer is 
held by the publishers listed in the PUBLISHER (PB) field (available 
for records published or updated in Chemical Abstracts after December 
26, 1996), unless otherwise indicated in the original publications. 
The CA Lexicon is the copyrighted intellectual property of the 
American Chemical Society and is provided to assist you in searching 
databases on STN. Any dissemination, distribution, copying, or storing 
of this information, without the prior written consent of CAS, is 
strictly prohibited. 

FILE COVERS 1907 - 14 Jun 2010 VOL 152 ISS 25 
FILE LAST UPDATED: 13 Jun 2010 (20100613/ED) 

REVISED CLASS FIELDS (/NCL) LAST RELOADED: Apr 2010 

USPTO MANUAL OF CLASSIFICATIONS THESAURUS ISSUE DATE: Apr 2010 

HCAplus now includes complete International Patent Classification (IPC) 
reclassification data for the second quarter of 2010. 

CAS Information Use Policies apply and are available at: 

http; //www.cas . org/legal/inf opolicy.html 

This file contains CAS Registry Numbers for easy and accurate 
substance identification. 

=> d que 141 
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L4 1 SEA FILE=REGISTRY SPE=ON ABB=ON PLU=ON 7440-44-0/RN 

L5 438715 SEA FILE=HCAPLUS SPE=ON ABB=ON PLU=ON L4 

L7 QUE SPE=ON ABB=ON PLU=ON (L5 OR CARBON*) (3A) (NANOTUB* 

OR NANOSTRUCTURE? OR NANOCRYST? OR NANOROD? OR NANOCOMPO 
SIT? OR NANOSCAL? OR NANOPARTICL? OR NANO (A) (TUB# OR STRU 
CTUR? OR CRYST? OR ROD? OR COMPOSIT? OR SCAL? OR PARTICL? 
) ) 

L8 QUE SPE=ON ABB=ON PLU=ON (L5 OR CARBON*) (3A) (BRANCH? 

OR JUNCTION?) (3A) (NANOTUB* OR NANOSTRUCTURE? OR NANOCRYST 
? OR NANOROD? OR NANOCOMPOSIT? OR NANOSCAL? OR NANOPARTIC 
L? OR NANO (A) (TUB# OR STRUCTUR? OR CRYST? OR ROD? OR COMP 

OSIT? OR SCAL? OR PARTICL?)) 

L9 QUE SPE=ON ABB=ON PLU=ON METAL# OR METAL OXIDE# OR ME 

TAL BORIDE# OR METAL FLUORIDE# OR METAL SULFIDE* 

LIO QUE SPE=ON ABB=ON PLU=ON IMPREGNAT? OR PRECIPITAT? OR 

SOL GEL? OR CHEMICAL VAPOR DEPOSITION? OR CVD# OR SPUTTE 
RING? 

Lll 10042 SEA FILE=HCAPLUS SPE=ON ABB=ON PLU=ON L7 AND L9 

L12 2154 SEA FILE=HCAPLUS SPE=ON ABB=ON PLU=ON LIO AND Lll 

L13 13 SEA FILE=HCAPLUS SPE=ON ABB=ON PLU=ON L8 AND L12 

LI 4 13 SEA FILE=HCAPLUS SPE=ON ABB=ON PLU=ON L8 AND L9 AND LIO 

LI 5 13 SEA FILE=HCAPLUS SPE=ON ABB=ON PLU=ON (L13 OR LI 4) 

L16 61 SEA FILE=HCAPLUS SPE=ON ABB=ON PLU=ON L8 AND CATALY? 

LI 7 37 SEA FILE=HCAPLUS SPE=ON ABB=ON PLU=ON LI 6 AND LIO 

L19 QUE SPE=ON ABB=ON PLU=ON (BRANCH? OR JUNCTION?) (3A) (L 

6 OR CARBON*) (3A) (NANOTUB* OR NANOSTRUCTURE? OR NANOCRYST 
? OR NANOROD? OR NANOCOMPOSIT? OR NANOSCAL? OR NANOPARTIC 
L? OR NANO (A) (TUB# OR STRUCTUR? OR CRYST? OR ROD? OR COMP 







OSIT? OR SCAL? OR PARTICL?)) 
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FILE 'WPIX' ENTERED AT 11:59:18 ON 14 JUN 2010 
COPYRIGHT (C) 2010 THOMSON REUTERS 

FILE LAST UPDATED: 9 JUN 2010 <20100609/UP> 

MOST RECENT UPDATE: 201036 <201036/DW> 

DERWENT WORLD PATENTS INDEX SUBSCRIBER FILE, COVERS 1963 TO DATE 

»> Now containing more than 1.5 million chemical structures in DCR «< 

>>> IPC, ECLA, US National Classifications and Japanese F-Terms 
and FI-Terms have been updated with reclassifications to 
end of March 2010. 

No update date (UP) has been created for the reclassified 

documents, but they can be identified by 

specific update codes (see HELP CLA for details) «< 

»> FOR THE LATEST DERWENT WORLD PATENTS INDEX (DWPI) 
STN USER DOCUMENTATION, PLEASE VISIT: 
http : / /'w'vvw . stn-international . com/stn.. dwpi . htiTil <<< 

»> HELP for European Patent Classifications see HELP ECLA, HELP ICO «< 

»> For changes in DWPI see HELP CHANGE - last updated April 6, 2010 «< 

>» New display format ALLSTR available - see NEWS «< 

>>> US National Patent Classification thesaurus added - see NEWS «< 



LIO QUE SPE=ON ABB=ON PLU=ON IMPREGNAT? OR PRECIPITAT? OR 

SOL GEL? OR CHEMICAL VAPOR DEPOSITION? OR CVD# OR SPUTTE 

RING? 

L29 QUE SPE=ON ABB=ON PLU=ON (LOADING? OR FEEDING? OR DEL 

IVERING? OR SUPPLYING?) (A) CATALYST? 
L30 QUE SPE=ON ABB=ON PLU=ON EVAPORATION? OR DISPERSING? 

OR SPRAYING? 

L42 QUE SPE=ON ABB=ON PLU=ON (BRANCH? OR JUNCTION?) (A) (OA 

RBON#) (A) (NANOTUB* OR NANOSTRUCTURE ? OR NANOCRYST? OR NAN 
OROD? OR NANOCOMPOSIT? OR NANOSCAL? OR NANOPARTICL? OR NA 
NO (A) (TUB# OR STRUCTUR? OR CRYST? OR ROD? OR COMPOSIT? OR 
SCAL? OR PARTICL?) ) 
L43 0 SEA FILE=WPIX SPE=ON ABB=ON PLU=ON L42 AND L29 

L44 QUE SPE=ON ABB=ON PLU=ON (CARBON*) (3A) (NANOTUB* OR NA 

NOSTRUCTURE? OR NANOCRYST? OR NANOROD? OR NANOCOMPOSIT? 0 
R NANOSCAL? OR NANOPARTICL? OR NANO (A) (TUB# OR STRUCTUR? 
OR CRYST? OR ROD? OR COMPOSIT? OR SCAL? OR PARTICL?)) 
L45 37 SEA FILE=WPIX SPE=ON ABB=ON PLU=ON L44 AND L29 

L46 9 SEA FILE=WPIX SPE=ON ABB=ON PLU=ON L45 AND (LIO OR L30) 

L47 9 SEA FILE=WPIX SPE=ON ABB=ON PLU=ON L43 OR L46 

L49 QUE SPE=ON ABB=ON PLU=ON ELECTRODE* OR TRANSISTOR? OR 

ELECTRONIC? OR NANOELECTRONIC? OR REINFORCING AGENT? OR 

REINFORCING POLYMER? OR ELECTROCHEMICAL PRODUCT? 

L50 11 SEA FILE=WPIX SPE=ON ABB=ON PLU=ON L45 AND L49 

L51 2564 SEA FILE=WPIX SPE=ON ABB=ON PLU=ON L44 AND CATALYST? 

L52 45 SEA FILE=WPIX SPE=ON ABB=ON PLU=ON L51 AND (BRANCH? OR 

JUNCTION?) 

L53 13 SEA FILE=WPIX SPE=ON ABB=ON PLU=ON L52 AND (LIO OR L30) 

L54 29 SEA FILE=WPIX SPE=ON ABB=ON PLU=ON L47 OR L50 OR L53 OR 



3 



10/587,625 



L43 

L55 12 SEA FILE=WPIX SPE=ON ABB=ON PLU=ON L54 AND (PRY<2005 OR 

PY<2005 OR AY<2005) 



=> fil japio 

FILE 'JAPIO' ENTERED AT 11:59:24 ON 14 JUN 2010 
COPYRIGHT (C) 2010 Japanese Patent Office (JPO)- JAPIO 

FILE LAST UPDATED: 4 JUN 2010 <20100604/UP> 

MOST RECENT PUBLICATION DATE: 25 FEB 2010 <20100225/PD> 

»> GRAPHIC IMAGES AVAILABLE «< 



»> SIMULTANEOUS LEFT AND RIGHT TRUNCATION (SLART) IS AVAILABLE 
IN THE BASIC INDEX (/BI) FIELD <<< 



LIO QUE SPE=ON ABB=ON PLU=ON IMPREGNAT? OR PRECIPITAT? OR 

SOL GEL? OR CHEMICAL VAPOR DEPOSITION? OR CVD# OR SPUTTE 
RING? 

L29 QUE SPE=ON ABB=ON PLU=ON (LOADING? OR FEEDING? OR DEL 

IVERING? OR SUPPLYING?) (A) CATALYST? 
L30 QUE SPE=ON ABB=ON PLU=ON EVAPORATION? OR DISPERSING? 

OR SPRAYING? 

L42 QUE SPE=ON ABB=ON PLU=ON (BRANCH? OR JUNCTION?) (A) (CA 

RBON#) (A) (NANOTUB* OR NANOSTRUCTURE? OR NANOCRYST? OR NAN 
OROD? OR NANOCOMPOSIT? OR NANOSCAL? OR NANOPARTICL? OR NA 
NO (A) (TUB# OR STRUCTUR? OR CRYST? OR ROD? OR COMPOSIT? OR 
SCAL? OR PARTICL?) ) 
L43 0 SEA FILE=WPIX SPE=ON ABB=ON PLU=ON L42 AND L29 

L44 QUE SPE=ON ABB=ON PLU=ON (CARBON*) (3A) (NANOTUB* OR NA 

NOSTRUCTURE? OR NANOCRYST? OR NANOROD? OR NANOCOMPOSIT? 0 
R NANOSCAL? OR NANOPARTICL? OR NANO (A) (TUB* OR STRUCTUR? 
OR CRYST? OR ROD? OR COMPOSIT? OR SCAL? OR PARTICL?)) 
L45 37 SEA FILE=WPIX SPE=ON ABB=ON PLU=ON L44 AND L29 

L46 9 SEA FILE=WPIX SPE=ON ABB=ON PLU=ON L45 AND (LIO OR L30) 

L47 9 SEA FILE=WPIX SPE=ON ABB=ON PLU=ON L43 OR L46 

L49 QUE SPE=ON ABB=ON PLU=ON ELECTRODE# OR TRANSISTOR? OR 

ELECTRONIC? OR NANOELECTRONIC? OR REINFORCING AGENT? OR 

REINFORCING POLYMER? OR ELECTROCHEMICAL PRODUCT? 
L50 11 SEA FILE=WPIX SPE=ON ABB=ON PLU=ON L45 AND L49 

L51 2564 SEA FILE=WPIX SPE=ON ABB=ON PLU=ON L44 AND CATALYST? 

L52 45 SEA FILE=WPIX SPE=ON ABB=ON PLU=ON L51 AND (BRANCH? OR 

JUNCTION?) 

L53 13 SEA FILE=WPIX SPE=ON ABB=ON PLU=ON L52 AND (LIO OR L30) 



L54 29 SEA FILE=WPIX SPE=ON ABB=ON PLU=ON L47 OR L50 OR L53 OR 

L43 

L56 0 SEA FILE=JAPIO SPE=ON ABB=ON PLU=ON L54 AND (PRY<2005 

OR PY<2005 OR AY<2005) 



=> fil pascal 

FILE 'PASCAL' ENTERED AT 11:59:33 ON 14 JUN 2010 

Any reproduction or dissemination in part or in full, 

by means of any process and on any support whatsoever 

is prohibited without the prior written agreement of INIST-CNRS. 

COPYRIGHT (C) 2010 INIST-CNRS. All rights reserved. 
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FILE LAST UPDATED: 14 JUN 2010 <20100614/UP> 
FILE COVERS 19 77 TO DATE. 

»> SIMULTANEOUS LEFT AND RIGHT TRUNCATION IS AVAILABLE 
IN THE BASIC INDEX (/BI) FIELD «< 



LIO QUE SPE=ON ABB=ON PLU=ON IMPREGNAT? OR PRECIPITAT? OR 

SOL GEL? OR CHEMICAL VAPOR DEPOSITION? OR CVD# OR SPUTTE 
RING? 

L29 QUE SPE=ON ABB=ON PLU=ON (LOADING? OR FEEDING? OR DEL 

IVERING? OR SUPPLYING?) (A) CATALYST? 

L30 QUE SPE=ON ABB=ON PLU=ON EVAPORATION? OR DISPERSING? 

OR SPRAYING? 

L42 QUE SPE=ON ABB=ON PLU=ON (BRANCH? OR JUNCTION?) (A) (CA 

RBON#) (A) (NANOTUB# OR NANOSTRUCTURE? OR NANOCRYST? OR NAN 
OROD? OR NANOCOMPOSIT? OR NANOSCAL? OR NANOPARTICL? OR NA 
NO (A) (TUB# OR STRUCTUR? OR CRYST? OR ROD? OR COMPOSIT? OR 
SCAL? OR PARTICL?) ) 
L43 0 SEA FILE=WPIX SPE=ON ABB=ON PLU=ON L42 AND L29 

L44 QUE SPE=ON ABB=ON PLU=ON (CARBON* ) (3A) (NANOTUB* OR NA 

NOSTRUCTURE? OR NANOCRYST? OR NANOROD? OR NANOCOMPOSIT? 0 
R NANOSCAL? OR NANOPARTICL? OR NANO (A) (TUB# OR STRUCTUR? 
OR CRYST? OR ROD? OR COMPOSIT? OR SCAL? OR PARTICL?)) 
L45 37 SEA FILE=WPIX SPE=ON ABB=ON PLU=ON L44 AND L29 

L46 9 SEA FILE=WPIX SPE=ON ABB=ON PLU=ON L45 AND (LIO OR L30) 

L47 9 SEA FILE=WPIX SPE=ON ABB=ON PLU=ON L43 OR L46 

L49 QUE SPE=ON ABB=ON PLU=ON ELECTRODE* OR TRANSISTOR? OR 

ELECTRONIC? OR NANOELECTRONIC? OR REINFORCING AGENT? OR 
REINFORCING POLYMER? OR ELECTROCHEMICAL PRODUCT? 

L50 11 SEA FILE=WPIX SPE=ON ABB=ON PLU=ON L45 AND L49 

L51 2564 SEA FILE=WPIX SPE=ON ABB=ON PLU=ON L44 AND CATALYST? 

L52 45 SEA FILE=WPIX SPE=ON ABB=ON PLU=ON L51 AND (BRANCH? OR 

JUNCTION?) 

L53 13 SEA FILE=WPIX SPE=ON ABB=ON PLU=ON L52 AND (LIO OR L30) 

L54 29 SEA FILE=WPIX SPE^ON ABB=ON PLU=ON L47 OR L50 OR L53 OR 

L43 

L57 4 SEA FILE=PASCAL SPE=ON ABB=ON PLU=ON L54 AND (PRY<2005 

OR PY<2005 OR AY<2005) 



=> fil compendex 

FILE 'COMPENDEX' ENTERED AT 11:59:41 ON 14 JUN 2010 
Compendex Compilation and Indexing (C) 2010 
Elsevier Engineering Informat 
ion Inc (EEI) . All rights reserved. 
Compendex (R) is a registered Trademark 
of Elsevier Engineering Information Inc. 

FILE LAST UPDATED: 14 JUN 2010 <20100614/UP> 
FILE COVERS 19 70 TO DATE. 

«< SIMULTANEOUS LEFT AND RIGHT TRUNCATION IS AVAILABLE IN 

THE BASIC INDEX (/BI), ABSTRACT (/AB), and TITLE (/TI) FIELDS »> 



=> d que 158 
LIO 



QUE SPE=ON ABB=ON PLU=ON IMPREGNAT? OR PRECIPITAT? OR 
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SOL GEL? OR CHEMICAL VAPOR DEPOSITION? OR CVD# OR SPUTTE 
RING? 

L29 QUE SPE=ON ABB=ON PLU=ON (LOADING? OR FEEDING? OR DEL 

IVERING? OR SUPPLYING?) (A) CATALYST? 
L30 QUE SPE=ON ABB=ON PLU=ON EVAPORATION? OR DISPERSING? 

OR SPRAYING? 

L42 QUE SPE=ON ABB=ON PLU=ON (BRANCH? OR JUNCTION?) (A) (CA 

RBON#) (A) (NANOTUB* OR NANOSTRUCTURE? OR NANOCRYST? OR NAN 
OROD? OR NANOCOMPOSIT? OR NANOSCAL? OR NANOPARTICL? OR NA 
NO (A) (TUB# OR STRUCTUR? OR CRYST? OR ROD? OR COMPOSIT? OR 
SCAL? OR PARTICL?) ) 
L43 0 SEA FILE=WPIX SPE=ON ABB=ON PLU=ON L42 AND L29 

L44 QUE SPE=ON ABB=ON PLU=ON (CARBON*) (3A) (NANOTUB* OR NA 

NOSTRUCTURE? OR NANOCRYST? OR NANOROD? OR NANOCOMPOSIT? 0 
R NANOSCAL? OR NANOPARTICL? OR NANO (A) (TUB# OR STRUCTUR? 
OR CRYST? OR ROD? OR COMPOSIT? OR SCAL? OR PARTICL?)) 
L45 37 SEA FILE=WPIX SPE=ON ABB=ON PLU=ON L44 AND L29 

L46 9 SEA FILE=WPIX SPE=ON ABB=ON PLU=ON L45 AND (LIO OR L3 0) 

L47 9 SEA FILE=WPIX SPE=ON ABB=ON PLU=ON L43 OR L46 

L49 QUE SPE=ON ABB=ON PLU=ON ELECTRODE* OR TRANSISTOR? OR 

ELECTRONIC? OR NANOELECTRONIC? OR REINFORCING AGENT? OR 

REINFORCING POLYMER? OR ELECTROCHEMICAL PRODUCT? 
L50 11 SEA FILE=WPIX SPE=ON ABB=ON PLU=ON L45 AND L49 

L51 2564 SEA FILE=WPIX SPE=ON ABB=ON PLU=ON L44 AND CATALYST? 

L52 45 SEA FILE=WPIX SPE=ON ABB=ON PLU=ON L51 AND (BRANCH? OR 

JUNCTION?) 

L53 13 SEA FILE=WPIX SPE=ON ABB=ON PLU=ON L52 AND (LIO OR L30) 

L54 29 SEA FILE=WPIX SPE=ON ABB=ON PLU=ON L47 OR L50 OR L53 OR 

L43 

L58 7 SEA FILE=COMPENDEX SPE=ON ABB=ON PLU=ON L54 AND 

(PRY<2005 OR PY<2005 OR AY<2005) 



=> fil dissabs 

FILE 'DISSABS' ENTERED AT 11:59:51 ON 14 JUN 2010 

COPYRIGHT (C) 2010 ProQuest Information and Learning Company; All Rights Res 
erved. 

FILE COVERS 1861 TO 11 JUN 2010 (20100611/ED) 

Only fair use as provided by the United States copyright law is 
permitted. PROQUEST INFORMATION AND LEARNING COMPANY MAKES NO 
WARRANTY REGARDING THE ACCURACY, COMPLETENESS OR TIMELINESS OF 
THE LICENSED MATERIALS OR ANY WARRANTY, EXPRESS OR IMPLIED, 
INCLUDING ANY WARRANTY OF MERCHANTABILITY OR FITNESS FOR A 
PARTICULAR PURPOSE, AND SHALL NOT BE LIABLE FOR DAMAGES OF ANY 
KIND OR LOST PROFITS OR OTHER CLAIMS RELATED TO THE LICENSED 
MATERIALS OR THEIR USE. 

=> d que 159 

LIO QUE SPE=ON ABB=ON PLU=ON IMPREGNAT? OR PRECIPITAT? OR 

SOL GEL? OR CHEMICAL VAPOR DEPOSITION? OR CVD# OR SPUTTE 
RING? 

L29 QUE SPE=ON ABB=ON PLU=ON (LOADING? OR FEEDING? OR DEL 

IVERING? OR SUPPLYING?) (A) CATALYST? 

L30 QUE SPE=ON ABB=ON PLU=ON EVAPORATION? OR DISPERSING? 

OR SPRAYING? 

L42 QUE SPE=ON ABB=ON PLU=ON (BRANCH? OR JUNCTION?) (A) (CA 



6 



10/587,625 

RBON#) (A) (NANOTUBt OR NANOSTRUCTURE? OR NANOCRYST? OR NAN 
OROD? OR NANOCOMPOSIT? OR NANOSCAL? OR NANOPARTICL? OR NA 
NO (A) (TUB# OR STRUCTUR? OR CRYST? OR ROD? OR COMPOSIT? OR 
SCAL? OR PARTICL?) ) 
L43 0 SEA FILE=WPIX SPE=ON ABB=ON PLU=ON L42 AND L29 

L44 QUE SPE=ON ABB=ON PLU=ON (CARBON*) (3A) (NANOTUB* OR NA 

NOSTRUCTURE? OR NANOCRYST? OR NANOROD? OR NANOCOMPOSIT? 0 
R NANOSCAL? OR NANOPARTICL? OR NANO (A) (TUB* OR STRUCTUR? 
OR CRYST? OR ROD? OR COMPOSIT? OR SCAL? OR PARTICL?)) 
L45 37 SEA FILE=WPIX SPE=ON ABB=ON PLU=ON L44 AND L29 

L46 9 SEA FILE=WPIX SPE=ON ABB=ON PLU=ON L45 AND (LIO OR L30) 

L47 9 SEA FILE=WPIX SPE=ON ABB=ON PLU=ON L43 OR L46 

L49 QUE SPE=ON ABB=ON PLU=ON ELECTRODE* OR TRANSISTOR? OR 

ELECTRONIC? OR NANOELECTRONIC? OR REINFORCING AGENT? OR 

REINFORCING POLYMER? OR ELECTROCHEMICAL PRODUCT? 

L50 11 SEA FILE=WPIX SPE=ON ABB=ON PLU=ON L45 AND L49 

L51 2564 SEA FILE=WPIX SPE=ON ABB=ON PLU=ON L44 AND CATALYST? 

L52 45 SEA FILE=WPIX SPE=ON ABB=ON PLU=ON L51 AND (BRANCH? OR 

JUNCTION?) 

L53 13 SEA FILE=WPIX SPE=ON ABB=ON PLU=ON L52 AND (LIO OR L30) 

L54 29 SEA FILE=WPIX SPE=ON ABB=ON PLU=ON L47 OR L50 OR L53 OR 

L43 

L59 0 SEA FILE=DISSABS SPE=ON ABB=ON PLU=ON L54 AND (PRY<2005 

OR PY<2005 OR AY<2005) 



=> fil confsci 

FILE 'CONFSCI' ENTERED AT 12:00:23 ON 14 JUN 2010 
COPYRIGHT (C) 2010 Cambridge Scientific Abstracts (CSA) 

FILE COVERS 1973 TO 21 May 2010 (20100521/ED) 

CSA has resumed updates, see NEWS FILE 



LIO QUE SPE=ON ABB=ON PLU=ON IMPREGNAT? OR PRECIPITAT? OR 

SOL GEL? OR CHEMICAL VAPOR DEPOSITION? OR CVD* OR SPUTTE 
RING? 

L29 QUE SPE=ON ABB=ON PLU=ON (LOADING? OR FEEDING? OR DEL 

IVERING? OR SUPPLYING?) (A) CATALYST? 
L30 QUE SPE=ON ABB=ON PLU=ON EVAPORATION? OR DISPERSING? 

OR SPRAYING? 

L42 QUE SPE=ON ABB=ON PLU=ON (BRANCH? OR JUNCTION?) (A) (CA 

RBON#) (A) (NANOTUB* OR NANOSTRUCTURE? OR NANOCRYST? OR NAN 
OROD? OR NANOCOMPOSIT? OR NANOSCAL? OR NANOPARTICL? OR NA 
NO (A) (TUB* OR STRUCTUR? OR CRYST? OR ROD? OR COMPOSIT? OR 
SCAL? OR PARTICL?) ) 
L43 0 SEA FILE=WPIX SPE=ON ABB=ON PLU=ON L42 AND L29 

L44 QUE SPE=ON ABB=ON PLU=ON (CARBON*) (3A) (NANOTUB* OR NA 

NOSTRUCTURE? OR NANOCRYST? OR NANOROD? OR NANOCOMPOSIT? 0 
R NANOSCAL? OR NANOPARTICL? OR NANO (A) (TUB* OR STRUCTUR? 
OR CRYST? OR ROD? OR COMPOSIT? OR SCAL? OR PARTICL?)) 
L45 37 SEA FILE=WPIX SPE=ON ABB=ON PLU=ON L44 AND L29 

L46 9 SEA FILE=WPIX SPE=ON ABB=ON PLU=ON L45 AND (LIO OR L30) 

L47 9 SEA FILE=WPIX SPE=ON ABB=ON PLU=ON L43 OR L46 
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L49 QUE SPE=ON ABB=ON PLU=ON ELECTRODE* OR TRANSISTOR? OR 

ELECTRONIC? OR NANOELECTRONIC? OR REINFORCING AGENT? OR 

REINFORCING POLYMER? OR ELECTROCHEMICAL PRODUCT? 
L50 11 SEA FILE=WPIX SPE=ON ABB=ON PLU=ON L45 AND L49 
L51 2564 SEA FILE=WPIX SPE=ON ABB=ON PLU=ON L44 AND CATALYST? 
L52 45 SEA FILE=WPIX SPE=ON ABB=ON PLU=ON L51 AND (BRANCH? OR 

JUNCTION?) 

L53 13 SEA FILE=WPIX SPE=ON ABB=ON PLU=ON L52 AND (LIO OR L30) 

L54 29 SEA FILE=WPIX SPE=ON ABB=ON PLU=ON L47 OR L50 OR L53 OR 

L43 

L60 0 SEA FILE=CONFSCI SPE=ON ABB=ON PLU=ON L54 AND (PRY<2005 

OR PY<2005 OR AY<2005) 



=> dup rem 141 155 156 157 158 159 160 

L56 HAS NO ANSWERS 
L59 HAS NO ANSWERS 
L6 0 HAS NO ANSWERS 

FILE 'HCAPLUS' ENTERED AT 12:00:41 ON 14 JUN 2010 

USE IS SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT. 

PLEASE SEE "HELP USAGETERMS" FOR DETAILS. 

COPYRIGHT (C) 2010 AMERICAN CHEMICAL SOCIETY (ACS) 

FILE 'WPIX' ENTERED AT 12:00:41 ON 14 JUN 2010 
COPYRIGHT (C) 2010 THOMSON REUTERS 

FILE 'PASCAL' ENTERED AT 12:00:41 ON 14 JUN 2010 

Any reproduction or dissemination in part or in full, 

by means of any process and on any support whatsoever 

is prohibited without the prior written agreement of INIST-CNRS. 

COPYRIGHT (C) 2010 INIST-CNRS. All rights reserved. 

FILE 'COMPENDEX' ENTERED AT 12:00:41 ON 14 JUN 2010 

Compendex Compilation and Indexing (C) 2010 

Elsevier Engineering Informat 

ion Inc (EEI). All rights reserved. 

Compendex (R) is a registered Trademark 

of Elsevier Engineering Information Inc. 
PROCESSING COMPLETED FOR L41 
PROCESSING COMPLETED FOR L55 
PROCESSING COMPLETED FOR L56 
PROCESSING COMPLETED FOR L57 
PROCESSING COMPLETED FOR L58 
PROCESSING COMPLETED FOR L59 
PROCESSING COMPLETED FOR L60 

L61 38 DUP REM L41 L55 L56 L57 L58 L59 L60 (3 DUPLICATES REMOVED) 

ANSWERS '1-18' FROM FILE HCAPLUS 
ANSWERS '19-29' FROM FILE WPIX 
ANSWERS '3 0-33' FROM FILE PASCAL 
ANSWERS '34-38' FROM FILE COMPENDEX 

=> d 1-18 ibib ed abs hitstr hitind 

L61 ANSWER 1 OF 3 8 HCAPLUS COPYRIGHT 2010 ACS on STN DUPLICATE 1 
ACCESSION NUMBER: 2006:745370 HCAPLUS Full-text 

DOCUMENT NUMBER: 145:276404 

TITLE: Method for manufacturing open-structure 

carbon narsotube field emitter by 
using plasma enhanced chemical vapor deposition 



10/587,625 



INVENTOR(S): Kim, Gwang Sik; Ryu, Ho Jin 

PATENT ASSIGNEE (S): Korea Research Institute of Chemical Technology, 

S. Korea 

SOURCE: Repub. Korean Kongkae Taeho Kongbo, No pp. given 

CODEN: KRXXA7 
DOCUMENT TYPE: Patent 
LANGUAGE : Korean 
FAMILY ACC. NUM. COUNT: 1 
PATENT INFORMATION: 

PATENT NO. KIND DATE APPLICATION NO. DATE 

KR 2004060253 A 20040706 KR 2002-86799 20021230 

PRIORITY APPLN. INFO.: KR 2002-86799 20021230 

ED Entered STN: 31 Jul 2006 

AB A method is provided to effectively manufacture field emitters with controlled 
lengths and diams. by removing the metal tips from ends of carbon nanotubes 
through an etching process. A method comprises a step of uniformly supplying 
raw gas for forming a thin film on the substrate disposed in a chamber; a step 
of heating the reaction chamber to the temperature of 500 to 580° to thermally 
decompose the raw gas; a step of supplying catalyst gas in such a manner that 
the flow rate between the raw gas and the catalyst gas ranges from 1:3 to 1:7; 
a step of applying high frequency power of 100 to 200W into the chamber, and 
applying DC bias power to the rear surface of the substrate, to thereby permit 
the raw gas and the catalyst gas to have plasma state; and a step of 
depositing and permitting the plasma state raw gas to grow on the substrate to 
thereby vertically orient a carbon nanotube thin film on the substrate. 

IT 7440-44-0, Carbon, processes 

(nanotubss; manufacturing open structure carbon 

nariotube field emitter by using plasma enhanced chemical vapor 

deposition) 
RN 7440-44-0 HCAPLUS 
CN Carbon (CA INDEX NAME) 



ICM HOlJOOl-30 
57-8 (Ceramics) 

Section cross-reference ( s ) : 76 

carbon nanotubs field emitter plasma vapor 

deposition 

Nanotubes 

(carbon; manufacturing open structure carbon nanotube 

field emitter by using plasma enhanced chemical vapor deposition) 

Field emission cathodes 

Field emitters 

Plasma 

(manufacturing open structure carbon nanotiibe field 
emitter by using plasma enhanced chemical vapor deposition) 

Vapor deposition process 

(plasma; manufacturing open structure carbon nanotube 

field emitter by using plasma enhanced chemical vapor deposition) 

7 4 4 0 - 4 4 - 0 , Carbon , processes 

(nanotube; manufacturing open structure carbon 
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nanotiibs field emitter by using plasma enhanced chemical vapor 

deposition) 

L61 ANSWER 2 OF 38 HCAPLUS COPYRIGHT 2010 ACS on STN 
ACCESSION NUMBER: 2006:122725 HCAPLUS Full-text 

DOCUMENT NUMBER: 144:181274 

TITLE: Carbon nanotube devices and 

their manufacture while suppressing agglomeration 

or fusion of catalysts 
INVENTOR (S) : Noda, Masaru; Maruyama, Shigeo 

PATENT ASSIGNEE (S): The Society of Chemical Engineers, Japan 

SOURCE: Jpn. Kokai Tokkyo Koho, 13 pp. 

CODEN: JKXXAF 
DOCUMENT TYPE: Patent 
LANGUAGE : Japanese 
FAMILY ACQ. NUM. COUNT: 1 
PATENT INFORMATION: 

PATENT NO. KIND DATE APPLICATION NO. DATE 

JP 2006035379 A 20060209 JP 2004-219370 20040727 

< — 

PRIORITY APPLN. INFO.: JP 2004-219370 20040727 

< — 

ED Entered STN: 10 Feb 2006 

AB Claimed here are devices holding patterned carbon nanotubes wherein numerical 
d. of the nanotubes is continuously changed along with the distance from the 
sp. position on substrates. Also claimed is a process called "combinatorial 
masked deposition (CMD) " for the devices, having the steps below; arranging 
deposition masks above substrates (S) with certain gap, feeding catalysts to S 
through the masks, and feeding carbon sources to S. The masks may possess 
plural holes of different dimension. Carbon nanoti±i© patterns with desired 
degree of interlacing or thickness as long as optimum numerical d. can be 
formed as above. 
CC 75-1 (Crystallography and Liquid Crystals) 

Section cross-reference ( s ) : 76 
ST combinatorial masked deposition carbon n&notxsiba 

device; mask hole pattern combinatorial sputtering carbon 
.uanot.'.-ibe; numerical density control carbon 
uanotybe CVD 
IT Nanotubes 

(carbon; carbon nanoti±i© devices 

having desired numerical d. by combinatorial masked deposition) 
IT Vapor deposition process 

(chemical; carbon nanotvsbe devices having desired 
numerical d. by combinatorial masked deposition) 

IT 7440-48-4, Cobalt, uses 

(carbori nanotubs devices having desired 

numerical d. by combinatorial masked deposition) 
IT 64-17-5, Ethanol, processes 

(carbon sources; carbon nanotubs 

devices having desired numerical d. by combinatorial masked 

deposition) 

IT 7440-44-OP, Carbor., processes 

(nanotubes; 0'ai~b<ri5 ri.ir'.c-txsbe devices having 

desired numerical d. by combinatorial masked deposition) 

IT 7440-21-3, Silicon, processes 

(substrates; c-iibcn jj^iviouabe devices having 

desired numerical d. by combinatorial masked deposition) 
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L61 ANSWER 3 OF 3 8 HCAPLUS COPYRIGHT 2010 ACS on STN 



ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

INVENTOR ( S ) : 
PATENT ASSIGNEE(S): 
SOURCE : 

DOCUMENT TYPE: 
LANGUAGE : 

FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 



2005:811698 HCAPLUS Full-text 
143:220676 

A method for the preparation of y-branched carbon 

nanotubes 

Kim, Young Nam 

KH Chemicals Co., Ltd., S. Korea 

PCT Int. Appl., 32 pp. 

CODEN: PIXXD2 

Patent 

English 

1 



PATENT NO. KIND DATE APPLICATION NO. DATE 

WO 2005075340 Al 20050818 WO 2005-KR337 20050204 

































AE, 
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AT, 
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AZ, 


BA, 


BB, 


BG, 
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BW, 


BY, 


BZ, 


CA, 


CH, 


CN, 


CO, 


CR, 


CU, 


CZ, 


DE, 


DK, 


DM, 


DZ, 


EC, 


EE, 


EG, 


ES, 


FI, 


GB, 


GD, 


GE, 


GH, 


GM, 


HR, 


HU, 


ID, 


IL, 


IN, 


IS, 


JP, 


KE, 


KG, 


KP, 


KZ, 


LC, 


LK, 


LR, 


LS, 


LT, 


LU, 


LV, 


MA, 


MD, 


MG, 


MK, 


MN, 


MW, 


MX, 


MZ, 


NA, 


NI, 


NO, 


NZ, 


OM, 


PG, 


PR, 


PL, 


PT, 


RO, 


RU, 


SC, 


SD, 


SE, 


SG, 


SK, 


SL, 


SY, 


TJ, 


TM, 


TN, 


TR, 


TT, 


TZ, 


UA, 


UG, 


US, 


UZ, 


VC, 


VN, 


YU, 


ZA, 


ZM, 


ZW 
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NA, 


SD, 
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UG, 
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AM, 


AZ, 


BY, 


KG, 


KZ, 


MD, 


RU, 


TJ, 


TM, 


AT, 


BE, 


BG, 


CH, 


CY, 


CZ, 


DE, 


DK, 


EE, 


ES, 


FI, 


FR, 


GB, 


GR, 


HU, 


IE, 


IS, 


IT, 


LT, 


LU, 


MC, 


NL, 


PL, 


PT, 


RO, 


SE, 


SI, 


SK, 


TR, 


BF, 


BJ, 


CF, 


CG, 


CI, 


CM, 


GA, 


GN, 


GQ, 


GW, 


ML, 


MR, 


NE, 


SN, 


TD, 


TG 














)80341 




A 




20050812 




KR 2004-: 


8417 






20040209 



EP 1720796 Al 20061115 EP 200b-/26365 20050204 

R: AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, 

IE, IS, IT, LI, LT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR 

CN 1918067 A 20070221 CN 2005-80004338 20050204 

JP 2007528339 T 20071011 JP 2006-552051 20050204 

US 20070224104 Al 20070927 US 2007-587625 20070524 

< — 

PRIORITY APPLN. INFO.: KR 2004-8417 A 20040209 

< — 

WO 2005-KR337 W 20050204 



ASSIGNMENT HISTORY FOR US PATENT AVAILABLE IN LSUS DISPLAY FORMAT 
ED Entered STN: 18 Aug 2005 

AB The present invention provides a process for preparing Y-branched C nanotubes 
and the product thereby, Y-branched C nanotubes. More specifically, the 
present invention provides a process for preparing Y-branched C nanotubes, 
comprising: loading a catalyst on a C nanotube carrier; pre-treating the 
catalyst-loaded C nanotubes to have the catalyst bonded tightly to the surface 
of C nanotubes; and performing a synthetic reaction of C nanotubes using the 
obtained catalyst-loaded C nanotubes. According to the process of the present 
invention, Y-branched C nanotubes having at least one or more Y-junctions in 
various shapes can be prepared easily, simply and in bulk by using the 
conventional facilities under the usual condition of process. Thus, the 
invention is promising industrially. The Y-branched C nanotubes of the 
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invention hold great potential in regard of materials for electrodes, 
reinforcing agents for polymers, transistors and electrochem. products. 
IC ICM B82B003-00 
CC 76-14 (Electric Phenomena) 

Section cross-reference ( s ) : 48 
ST Y branched carbon nanotutoe fabrication 

catalyst 
IT Catalysts 
Reduction 
Transistors 

(preparation of y-branched carbon nanotubes) 
IT Alloys, uses 
Borides 

Bromides, uses 
Fluorides, uses 

Metals, uses 
Nitrides 

Oxides (inorganic), uses 

Sulfides, uses 

Transition tsistal complexes 

(preparation of y-branched carbon nanotubes) 
OS. CITING REF COUNT: 1 THERE ARE 1 CAPLUS RECORDS THAT CITE THIS 

RECORD (1 CITINGS) 

REFERENCE COUNT: 4 THERE ARE 4 CITED REFERENCES AVAILABLE FOR 

THIS RECORD. ALL CITATIONS AVAILABLE IN THE 
RE FORMAT 



L61 ANSWER 4 OF 38 HCAPLUS COPYRIGHT 2010 ACS on STN 



ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



INVENTOR (S) : 



PATENT ASSIGNEE (S) : 
SOURCE: 

DOCUMENT TYPE: 
LANGUAGE : 

FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 



HCAPLUS Full-text 



2004:739359 

141:246070 

Method for Xoadisui catalyst on 

fibrous carbon and fuel cell electrodes and fuel 
cells using the fibers 

Nakamura, Junji; Komatsu, Toshiki; Nakano, Miharu; 
Aral, Kazuya; Ota, Keishin; Shimizu, Harukazu; 
Takasawa, Yosuke 

Sekisui Chemical Co., Ltd., Japan 

Jpn. Kokai Tokkyo Koho, 14 pp. 

CODEN: JKXXAF 

Patent 

Japanese 



PATENT NO. 



JP 2004253224 
PRIORITY APPLN. INFO. 



DATE APPLICATION NO. 

20040909 JP 2003-41565 
< — 

JP 2003-41565 



20030219 
20030219 



Entered STN: 10 Sep 2004 

Catalyst particles are loaded on fibrous carbon, e.g., carbon nanotubes, by 
treating the carbon with an oxidant to form reactive sites on the carbon, and 
loading the catalyst at the reactive sites. The oxidant is selected from HN03, 
H2S04, H202, 03, 02, NaClO, and (NH4)2S208; and the catalyst is Pt. 

ICM H01M004-88 

ICS H01M004-96; B01J023-42; B01J032-00; B01J037-02; H01M008-10 
52-2 (Electrochemical, Radiational, and Thermal Energy Technology) 
fuel cell electrode carbon narsotisbe oxidant 
platinum catalyst loading 
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L61 ANSWER 5 OF 3 8 HCAPLUS COPYRIGHT 2010 ACS on STN 
ACCESSION NUMBER: 2004:1052077 HCAPLUS Full-text 

DOCUMENT NUMBER: 142:142994 

TITLE: Synthesis and Electrochemical Characterization of 

Uniformly-Dispersed High Loading Ft 
Hanoparticlss on Sonochemically-Treated 
Carbon Nanotubes 

AUTHOR (S): Xing, Yangchuan 

CORPORATE SOURCE: Department of Chemical Biological Engineering, 

University of Missouri Rolla, Rolla, MO, 65409, 

USA 

SOURCE: Journal of Physical Chemistry B (2004), 

108(50), 19255-19259 

CODEN: JPCBFK; ISSN: 1520-6106 
PUBLISHER: American Chemical Society 

DOCUMENT TYPE: Journal 
LANGUAGE: English 
ED Entered STN: 09 Dec 2004 

AB A sonochem. process was developed to treat C nanotubes in nitric and sulfuric 
acids to create surface functional groups for metal nanoparticle deposition. 
C nanotubes treated in the sonochem. process lead to the deposition of 
uniformly dispersed high loading Pt nanoparticles, which were not achieved 
with C nanotubes treated in reflux processes. Pt nanoparticles of a size <5 
nm and loading up to 30% with little aggregation were synthesized on the 
sonochem. treated C nanotubes. Cyclic voltammetry measurements in 1 . OM H2S04 
showed that the Pt nanoparticles on C nanotubes are >100% active in the 
electrochem. adsorption and desorption of hydrogen than the Pt nanoparticles 
supported on C black. This enhancement of electrochem. activity is attributed 
to the unique structures of C nanotubes and the interactions between the Pt 
nanoparticles and the C nanotube support. The ability to synthesize high 
loading Pt on C nanotubes using the sonochem. technique makes it possible to 
prepare high loading catalysts for the cathode of polymer electrolyte membrane 
(PEM) fuel cells. 
CC 72-2 (Electrochemistry) 

Section cross-reference ( s ) : 52, 66 
ST electrochem characterization dispersed platinum nanoparticle 
sonochem treated carboii nariotabe; cyclic 
voltammetry platinum narioparticle carbors 
nasnatube electroadsorption desorption hydrogen; nitric 
sulfuric acid sonochem treatment carbon nanotube 
platinum nanoparticle 
IT Fuel cell cathodes 

(Pt nanoparticles on carbon nanotubes) 
IT Nanotubes 

(carbon; sonochem. treatment in nitric and sulfuric acids and 
electrochem. characterization of uniformly-dispersed high loading 
Pt rianoparticles on sonochem. treated carbon 

nanotubes ) 
IT Nanoparticles 

(electrochem. characterization of uniformly-dispersed high loading 
Pt nanoparticles on sonochem. treated carbon 

multiwalled nanotubes) 
IT Adsorption 
Desorption 

(electrochem.; of hydrogen by Pt nanoparticles on 
carbon nanotubes) 
IT Particle size 

(nanoscale; of Pt nanoparticles on sonochem. treated 
carbon nanotubes) 
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IT Cyclic voltammetry 

(of Pt r-avKpci:" on ■:'-:irb<-;x nanotubes in 

sulfuric acid solution) 
IT Sound and Ultrasound 

(sonochem. treatment of carbon multiwalled nanotubes in nitric and 

sulfuric acids and electrochem. characterization of 

uniformly-dispersed high loading Pt nanoparticles on 

sonochem. treated carbon nanotubes) 
IT 1333-74-0, Hydrogen, processes 

(electrochem. adsorption and desorption by Pt nanoparticlss 

on carbon nanotubes) 
IT 7440-06-4, Platinum, properties 

(electrochem. characterization of uniformly-dispersed high loading 

Pt T^anoparticlss on sonochem. treated carbon 

multiwalled nanotubes) 
IT 7440-44-0, Carbon, properties 

(nanotubes; sonochem. treatment in nitric and sulfuric acids and 

electrochem. characterization of uniformly-dispersed high loading 

Pt ■ i-o^^.^^. ' o^Ov^ on sonochem. treated carbon 

nanotubes ) 
IT 7697-37-2, Nitric acid, uses 

(sonochem. treatment of carbon nanotubes in nitric and sulfuric 

acids and electrochem. characterization of uniformly-dispersed high 

loading Pt nanoparticles on sonochem. treated 

carbon nanotubes) 
IT 7664-93-9, Sulfuric acid, uses 

(sonochem. treatment of carbon nanotubes in nitric and sulfuric 

acids and electrochem. characterization of uniformly-dispersed high 

loading Pt nanoparticles on sonochem. treated 

carbon nanotubes) 

OS. CI TING REF COUNT: 193 THERE ARE 193 CAPLUS RECORDS THAT CITE THIS 

RECORD (195 CITINGS) 
REFERENCE COUNT: 30 THERE ARE 30 CITED REFERENCES AVAILABLE FOR 

THIS RECORD. ALL CITATIONS AVAILABLE IN THE 

RE FORMAT 



L61 ANSWER 6 OF 38 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

AUTHOR ( S ) : 



CORPORATE SOURCE: 



HCAPLUS COPYRIGHT 2010 ACS on STN 
2004:999741 HCAPLUS Fuil-1: ext 
142 : 137640 

Growth of Single-Walled Carbon Nanotubes by the 
Rapid Heating of a Supported Catalyst 
Li, Ya-Li; Kinloch, Ian A.; Shaffer, Milo S. P . ; 
Singh, Charanjeet; Geng, Junfeng; Johnson, Brian 
F. G. ; Windle, Alan H. 

Department of Materials Science and Metallurgy, 
University of Cambridge, Cambridge, CB2 3QZ, UK 
SOURCE: Chemistry of Materials (2004), 16(26), 

5637-5643 

CODEN: CMATEX; ISSN: 0897-4756 
PUBLISHER: American Chemical Society 

DOCUMENT TYPE: Journal 
LANGUAGE: English 
ED Entered STN: 21 Nov 2004 

AB Single-walled carbon nanotubes (SWNTs) were synthesized by the rapid injection 
of a nickel formate catalyst/silica gel support into a hot f luidized-bed 
reactor. The initial rapid heating of the catalyst in the hydrocarbon 
feedstock was essential for the nucleation of SWNTs since only amorphous or 
graphitic carbon particles were formed without it. This suggested that the 
rapid heating of the catalyst precursor resulted in the formation of the small 
metal particles required for SWNT growth, probably due to the accelerated 
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thermal decomposition of the catalyst precursor and enhanced nucleation rate. 
The growth of the SWNTs was investigated by adopting different methods for 
introducing the catalyst, and by varying the synthesis parameters, including 
the s V o ^, hydrocarbon gas flovj rate, and concentration SWNTs 

formed only under certain reaction conditions. The nanotubes produced were 
characterized by electron microscopy and Raman spectroscopy. 
CC 49-1 (Industrial Inorganic Chemicals) 
ST single walled carbon nanotube fluidized bed 

reactor; nucleation condensation carbon nanotube 
formation nickel catalyst; silica gel nickel catalyst carbon 
nanotxsbe manuf 
IT Reactors 

( f luidized-bed, carbon nanotubs formation in; 

nucleation and growth of single-walled carbon nanotubes by rapid 
heating of silica gel-supported nickel formate catalyst) 
IT Fluidized beds 

(reactors, carbon nanotube formation in; 

nucleation and growth of single-walled carbon nanotubes by rapid 
heating of silica gel-supported nickel formate catalyst) 
OS. CITING REF COUNT: 12 THERE ARE 12 CAPLUS RECORDS THAT CITE THIS 

RECORD (12 CITINGS) 
REFERENCE COUNT: 20 THERE ARE 20 CITED REFERENCES AVAILABLE FOR 

THIS RECORD. ALL CITATIONS AVAILABLE IN THE 
RE FORMAT 



L61 ANSWER 7 OF 38 HCAPLUS COPYRIGHT 2010 ACS on STN 
ACCESSION NUMBER: 2004:839085 HCAPLUS Full-text 

DOCUMENT NUMBER: 142:10056 

TITLE: Preparation of a new carbon nano 

-particle by arc discharge 
AUTHOR(S): Li, Bean-Jon; Kung, Sheng-Chin; Hsu, Chih-Ming; 

Gao, Jhy-Yeong; Lai, Hong-Jen 
CORPORATE SOURCE: Materials Research Laboratories, Industrial 

Technology Research Institute, Hsinchu, Taiwan 
SOURCE: Materials Research Society Symposium Proceedings ( 

2004), 822 (Nanostructured Materials in 

Alternative Energy Devices), 115-120 

CODEN: MRSPDH; ISSN: 0272-9172 
PUBLISHER: Materials Research Society 

DOCUMENT TYPE: Journal 
LANGUAGE: English 
ED Entered STN: 14 Oct 2004 

AB Synthesis and characterization of a new carbon particle are investigated in 
this study. The carbon particle, which possesses a high surface area (682 
cm2/g), is suitable for catalysts loading in application of fuel cell. As 
well known, carbon materials are used to be a support of Pt catalyst to 
achieve high dispersion to enhance the activity of Pt . The synthesis was 
performed by conventional arc discharge process between two graphite 
electrodes in vacuum. A high-current range from lOO.apprx. 300 A was utilized 
to evaporate the cathode electrode to produce carbon soot onto the wall of 
chamber, and further high production rate of 10 g/h was achieved. The 
morphol. and microstructure of the materials were investigated by SEM, HRTEM, 
x-ray diffraction and Raman spectroscopy. Observations of the soot by SEM and 
HRTEM have shown that it consists agglomerations of carbon particles linked 
each other to form a chain-like structure. Most carbon particles are approx. 
3 0 .apprx. 6 0 nm in diameter HRTEM observation reveals that a carbon particle 
is comprised of several defective onions with different diams. and extremely 
curled graphene sheets, which appear as double-sheet layers. 

CC 57-8 (Ceramics) 

Section cross-reference ( s ) : 52, 76 



15 



10/587,625 

ST carbon natioparticla arc discharge microstructure 

morphol 
IT Soot 

(carbon; preparation of carbon nano- 
particie by arc discharge) 
IT Electric discharge 
Microstructure 

Nanoparticles 
Surface area 
Surface structure 

(preparation of carbon nano-particle by 
arc discharge) 
IT 7440-44-0, Carbon, processes 

(preparation of carbon nano-particle by 
arc discharge) 

REFERENCE COUNT: 14 THERE ARE 14 CITED REFERENCES AVAILABLE FOR 

THIS RECORD. ALL CITATIONS AVAILABLE IN THE 

RE FORMAT 



L61 ANSWER 8 OF 3 8 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



HCAPLUS COPYRIGHT 2010 ACS on STN 
2004:954536 HCAPLUS Full-text 
142:282267 



AUTHOR ( S ) : 



CORPORATE SOURCE: 



SOURCE : 



A low cost method for the synthesis of carbon 
nanotubes and highly Y-branched nanotubes 
Heyning, 0. T.; Kouwenhoven, L.; Bernier, P.; 
Glerup, M. 

GDPC(UMR5581) , Universite Montpellier II, 
Montpellier, 34095/5, Fr. 
AIP Conference Proceedings (2004), 
723 (Electronic Properties of Synthetic 
Nanostructures) , 45-48 
CODEN: APCPCS; ISSN: 0094-243X 
PUBLISHER: American Institute of Physics 

DOCUMENT TYPE: Journal 
LANGUAGE: English 
ED Entered STN: 10 Nov 2004 

AB Using a novel simplified low cost set-up in a CVX5 type of process using the 
aerosol technique, carbon nanotubes and braiicnecS ;-ian.ot.ube trees have been 
synthesized. In this set-up a catalyst precursor Golution of TSieta?!.-salts 
dissolved in water is sprayed into a furnace as aerosols. In the furnace a 
mixture of carbon reactant gas and hydrogen forms a heated atmospheric In 
this atmospheric the active catalyst particles are formed and reduced in-situ 
and the growth of the nanotubes occurs. Controlled by a number of parameters, 
the active catalyst particles induce the growth of carbon nanotubes and highly 
Y-branched nanotubes. 
CC 49-1 (Industrial Inorganic Chemicals) 
ST carbon nanotisb© Y branched 

nanofcube synthesis; nanotube Y branched synthesis 



OS. CITING REF COUNT: 



REFERENCE COUNT: 



1 THERE ARE 1 CAPLUS RECORDS THAT CITE THIS 

RECORD (1 CITINGS) 

THERE ARE 10 CITED REFERENCES AVAILABLE FOR 
THIS RECORD. ALL CITATIONS AVAILABLE IN THE 
RE FORMAT 



L61 ANSWER 9 OF 3 8 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

INVENTOR ( S ) : 



HCAPLUS COPYRIGHT 2010 ACS on STN 
2003:492454 HCAPLUS Full-text 
139:54874 

Method for fabrication of carbon nanotubes having 

multiple junctions 

Ting, Jyh-Ming; Chang, Chi-Chih 
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PATENT ASSIGNEE (S) : Taiwan 

SOURCE: U.S. Pat. Appl . Publ . , 7 pp. 

CODEN: USXXCO 
DOCUMENT TYPE: Patent 
LANGUAGE: English 
FAMILY ACC. NUM. COUNT: 1 
PATENT INFORMATION: 

PATENT NO. KIND DATE APPLICATION NO. DATE 

US 20030118727 Al 20030626 US 2002-292552 20021112 

TW 552156 B 20030911 TW 2001-90132118 20011225 

PRIORITY APPLN. INFO.: TW 2001-90132118 A 20011225 

< — 

ASSIGNMENT HISTORY FOR US PATENT AVAILABLE IN LSUS DISPLAY FORMAT 
ED Entered STN: 29 Jun 2003 

AB This invention describes a method for fabricating C nanotubes having multiple 
junctions, comprising the process of supplying at least a substrate, Sistai 
powders, and C-containing reactant gas to CVD system under high temperature C 
nanotubes having multiple junctions form above the substrate, thereby 
exhibiting 2-dimensional and/or 3-dimensional web-like structures with uniform 
diams . 

IC ICM C23C016-26 

INCL 427249100 

CC 49-1 (Industrial Inorganic Chemicals) 

Section cross-reference ( s ) : 75 
ST multiple junction carbon nanotube 

fabrication CVD 
IT Nanotubes 

(carbon; thermal CVD method for fabrication of carbon 
nanotubes having multiple junctions) 
IT Vapor deposition process 

(chemical; thermal CVD method for fabrication of carbon 
nanotubes having multiple junctions) 
IT Hydrocarbons, processes 

(precursor; thermal CVD method for fabrication of carbon 
nanotubes having multiple junctions) 
IT Cobalt alloy, base 
Iron alloy, base 
Nickel alloy, base 
Palladium alloy, base 
Platinum alloy, base 

(thermal CVD method for fabrication of carbon nanotubes 
having multiple junctions) 
IT 74-82-8, Methane, processes 74-85-1, Ethylene, processes 74-86-2, 
Acetylene, processes 74-98-6, Propane, processes 

(precursor; thermal CVD method for fabrication of carbon 
nanotubes having multiple junctions) 
IT 7440-21-3, Silicon, uses 

(substrate; thermal CVB method for fabrication of carbon 
nanotubes having multiple junctions) 
IT 7439-89-6, Iron, uses 7440-02-0, Nickel, uses 7440-05-3, 

Palladium, uses 7440-06-4, Platinum, uses 7440-48-4, Cobalt, uses 
(thermal CVD method for fabrication of carbon nanotubes 
having multiple junctions) 
OS. CITING REF COUNT: 6 THERE ARE 6 CAPLUS RECORDS THAT CITE THIS 

RECORD (6 CITINGS) 
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ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

INVENTOR ( S ) : 

PATENT ASSIGNEE(S): 
SOURCE : 

DOCUMENT TYPE: 
LANGUAGE : 

FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 



2003:257584 HCAPLUS Full-text, 
138:257962 

System for storage of hydrogen by reversible 

hydrogenation of aromatic compounds 

Ichikawa, Masaru; Kariya, Nobuko; Tsuchiyama, 

Kazuo; Fukaya, Kazuhiro; Goto, Yasushi 

Sekisui Chemical Co., Ltd., Japan 

Jpn. Kokai Tokkyo Koho, 13 pp. 

CODEN: JKXXAF 

Patent 

Japanese 



PATENT NO. 



JP 2003095603 



APPLICATION NO. 



JP 2001-294553 



PRIORITY APPLN. INFO. 



JP 2001-294553 



20010926 



Entered STN: 03 Apr 2003 

The system comprises (A) a means for storage of H-absorbed materials and/or H 
supplier, (B) a reactor equipped with a nozzle, for jetting the materials in 
A, a heater, and a metal-supporting catalyst, (C) a means for feeding 
materials from A to B, (D) a means for separation of H by condensation, and 
(E) a means for recovering the materials separated in process D. In the said 
system, the reactor is also equipped with a means for feeding catalyst 
activators onto the metal-supporting catalyst surface. The system is suitable 
for use in fuel cell systems for domestic use. 
7440--44-0, Carbon, uses 

(activated, nanotub®, support; storage of hydrogen for 
fuel cell systems in aromatic compds . by reversible 
hydrogenation-dehydrogenation) 
7440-44-0 HCAPLUS 
Carbon (CA INDEX NAME) 



IC ICM C01B003-00 

ICS C07C005-10; C07C005-367; C07C013-18; C07C013-50; C07C015-04; 
C07C015-24; H01M008-00; H01M008-06; C07B061-00 
CC 52-3 (Electrochemical, Radiational, and Thermal Energy Technology) 

Section cross-reference ( s ) : 24, 25 
IT 144Q~44-Q , Carbon, uses 

(activated, nanotube, support; storage of hydrogen for 
fuel cell systems in aromatic compds. by reversible 
hydrogenation-dehydrogenation) 
OS. CITING REF COUNT: 1 THERE ARE 1 CAPLUS RECORDS THAT CITE THIS 

RECORD (1 CITINGS) 
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ACCESSION NUMBER: 2005:1071520 HCAPLUS Full-text 

DOCUMENT NUMBER: 143:349466 

TITLE: Metal oxide catalyst and process for preparation 

of bunchy multiwall carbon nanotubes 
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INVENTOR ( S ) : 



PATENT ASSIGNEE (S) : 
SOURCE : 

DOCUMENT TYPE: 
LANGUAGE : 

FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 



10/587,625 

Li, Yu; Zhang, Xiaobin; Chen, Fei; Tao, Xinyong; 

Kong, Fanzhi; Yang, Xiaofang; Cheng, Jipeng; Xu, 

Junming; Huang, Wanzhen; Shen, Lihua; Ding, 

Zhipeng; Liu, Fu; Zhang, VJenkui; Tu, Jiangping 

Zhejiang University, Peop. Rep. China 

Faming Zhuanli Shenqing Gongkai Shuomingshu, 6 pp 

CODEN: CNXXEV 

Patent 

Chinese 



PATENT NO. 



APPLICATION NO. 



CN 1443709 



CN 2003-116522 



CN 1217737 
PRIORITY APPLN. INFO.: 



CN 2003-116522 



20030417 



Entered STN: 07 Oct 2005 

The catalyst contains oxides of Mg and Mo at a molar ratio of Mg/Mo 0.5- 
2.0:0.5-3.0. The Mg may be from MgO, Mg (N03 ) 2 . 6H20, magnesium acetate, 
MgC12.6H20, MgS04.7H20; the Mo from molybdate or Mo oxides. The process 
comprises loading catalyst in fixed-bed gas-continuous current reactor, 
introducing methane and H2/N2/inert gas with flow rates of 50-1500 seem and 
50-300 seem resp., allowing to react at 750-1200° for 10-100 min, and 
collecting product. The process is simple and high in yield, and the C 
nanotubes have even diameter and high purity. 

ICM C01B031-02 

ICS B01J023-28 

49-1 (Industrial Inorganic Chemicals) 

Section cross-reference ( s ) : 67 

metal oxide catalyst carbon nanotxibe prepn 
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ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

INVENTOR (S) : 

PATENT ASSIGNEE(S): 
SOURCE : 

DOCUMENT TYPE: 
LANGUAGE : 

FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 



2005:1071519 HCAPLUS Full-text 

143:349465 

Metal oxide catalyst and process for preparat 

of bunchy multiwall carbon nanotubes 

Li, Yu; Zhang, Xiaobin; Tao, Xinyong; Liu, Fu 

Zhang, Wenkui; Tu, Jiangping 

Zhejiang University, Peop. Rep. China 

Faming Zhuanli Shenqing Gongkai Shuomingshu, 

CODEN: CNXXEV 

Patent 

Chinese 

1 



PATENT NO. 



APPLICATION NO. 



CN 1443708 



CN 1226085 
PRIORITY APPLN. INFO.: 



20030924 
20051109 



CN 2003-116514 



CN 2003-116514 



20030417 



Entered STN: 07 Oct 2005 

The title catalyst is Fe/Mo/MgO and Ni/Mo/MgO catalyst, and has oxides of Mg 
and Mo as primary catalyst and Fe and Ni as promoter; and the molar ratio of 
Fe or Ni:Mo:Mg is 0.1-1:0.5-2:0.8- 3. The Mg may be from Mg (N03 ) 2 . 6H20, 
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magnesium acetate, MgC12.6H20, MgS04.7H20; the Mo from molybdate or Mo oxides; 
the Fe from Fe (N03 ) 3 . 9H20, ferric acetate, FeC13, Fe2(S04)3; and Ni from 
Ni(N03)2.6H20, nickel acetate, NiC12.6H20, and NiS04. The process comprises 
loading catalyst in fixed-bed gas-continuous current reactor, introducing 
methane and H2/N2/inert gas with flow rates of 50-1500 seem and 50-300 seem 
resp., allowing to react at 750-1200° for 10-100 min, and collecting product. 
The process is simple and high in yield, and the C nanotubes have even 
diameter and high purity. 

IC ICM C01B031-02 

ICS B01J023-28; B01J023-887 

CC 49-1 (Industrial Inorganic Chemicals) 
Section cross-reference ( s ) : 67 

ST metal oxide catalyst cas'bor; vj<isJob!,-'X";: prepn 

OS. CITING REF COUNT: 1 THERE ARE 1 CAPLUS RECORDS THAT CITE THIS 

RECORD (1 CITINGS) 
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ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



HCAPLUS COPYRIGHT 2010 ACS on STN 
2003:615800 HCAPLUS Full -text 
139:352199 



AUTHOR ( S ) : 



CORPORATE SOURCE: 



Synthesis of mesoporous carbon nanotubes and their 
application in gas phase benzene hydrogenation 
Han, Dong Cheng; Zhu, Zhi Qing; Zhang, Ai Min; 
Zhu, Jian Zhong; Dong, Jia lu 
Department of Chemistry, Nanjing University, 
Nanjing, Peop. Rep. China 
SOURCE: Studies in Surface Science and Catalysis ( 

2003), 146 (Nanotechnology in 
Mesostructured Materials), 689-692 
CODEN: SSCTDM; ISSN: 0167-2991 
PUBLISHER: Elsevier Science B.V. 

DOCUMENT TYPE: Journal 
LANGUAGE: English 
ED Entered STN: 12 Aug 2003 

AB The multi-wall carbon nanotubes with pore diameter of 30-50 nm, synthesized by 
chemical vapor deposition over Co-La catalyst via decomposition of acetylene 
at 700°C, were employed as carrier of Ni- loading catalysts and exhibited 
excellent conversion of benzene and selectivity for cyclohexane in the gas 
phase benzene hydrogenation under atmospheric pressure. 

CC 49-1 (Industrial Inorganic Chemicals) 

ST carbon natiotufo® mesoporous synthesis benzene 
hydrogenation 

REFERENCE COUNT: 6 THERE ARE 6 CITED REFERENCES AVAILABLE FOR 

THIS RECORD. ALL CITATIONS AVAILABLE IN THE 
RE FORMAT 
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TITLE: 

AUTHOR (S) : 

CORPORATE SOURCE: 

SOURCE : 



PUBLISHER: 
DOCUMENT TYPE: 



HCAPLUS COPYRIGHT 2010 ACS on STN 
2003:928275 HCAPLUS Full-text 
140:167595 

CVD synthesis and high pressure treatment of 

carbon nanotubes 

Kawasaki, S.; Shimada, T.; Komiyama, S.; Okino, 
F.; Touhara, H. 

Faculty of Textile Science and Technology, Shinshu 

University, Ueda, 386-8567, Japan 

Proceedings - Electrochemical Society ( 

2003), 2003-15 (Fullerenes— Volume 13: 

Fullerenes and Nanotubes), 390-394 

CODEN: PESODO; ISSN: 0161-6374 

Electrochemical Society 

Journal 
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LANGUAGE: English 
ED Entered STN: 28 Nov 2003 

AB To tune the diameter of carbon nanotubes, we have attempted to synthesize 
carbon nanotubes by catalytic chemical vapor deposition method using 
mesoporous silica as a catalyst supporting material. We discuss the yield and 
the structure of the obtained carbon nanotubes using the catalysts loaded into 
the mesoporous silica in two different ways. 

CC 56-8 (Nonferrous Metals and Alloys) 
Section cross-reference ( s ) : 67, 78 

ST carbon nanotube CVD diam control mesoporous silica 
catalyst support 

IT Metalation 

(alumination, catalyst, loading process; 

catalytic CVD synthesis of carbon nanotubes with diameter control 
using mesoporous silica as catalyst support and different 
o.ataly,st loading methods) 
IT Nanotubes 

(carbon; catalytic CVD synthesis of carbon nanotubes with diameter 
control using mesoporous silica as catalyst support and different 
catalyst loading methods) 
IT Ion exchange 
Wetting 

(catalyst loading process; catalytic CVD 

synthesis of carbon nanotubes with diameter control using mesoporous 
silica as catalyst support and different catalyst 
loading methods) 
IT Pore size 

(catalyst support; catalytic CVD synthesis of carbon nanotubes with 
diameter control using mesoporous silica as catalyst support and 
different catalyst loading methods) 

IT Particle size 

(catalytic CVD synthesis of carbon nanotubes with diameter control 

using mesoporous silica as catalyst support and different 

C'«tvS..: v'st .load::.rig methods) 
IT Vapor deposition process 

(chemical, catalytic; catalytic CVD synthesis of carbon nanotubes with 

diameter control using mesoporous silica as catalyst support and 

different catalyst, loading methods) 
IT Catalyst supports 

(mesoporous silica; catalytic CVD synthesis of carbon nanotubes 

with diameter control using mesoporous silica as catalyst support and 

different catalyst loading methods) 
IT 106392-12-5, Pluronic P123 

(Pluronic P123, silica structure-directing agent; catalytic CVD 

synthesis of carbon nanotubes with diameter control using mesoporous 

silica as catalyst support and different catalyst 

loading methods) 
IT 7446-70-0, Aluminum chloride alcl3, processes 

(alumination agent; catalytic CVD synthesis of carbon nanotubes 

with diameter control using mesoporous silica as catalyst support and 

different cataly.st load.xsvg methods) 
IT 10028-22-5, Iron sulfate fe2(so4)3 10141-05-6, Cobalt nitrate 
13138-45-9, Nickel nitrate 14104-77-9, Iron nitrate 

(catalyst source; catalytic CVD synthesis of carbon nanotubes with 

diameter control using mesoporous silica as catalyst support and 

different catalyst loading methods) 
IT 7439-89-6, Iron, uses 7440-02-0, Nickel, uses 7440-48-4, Cobalt, 
uses 

(catalyst; catalytic CVD synthesis of carbon nanotubes with diameter 
control using mesoporous silica as catalyst support and different 
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- 1\ lv,5' < methods) 
IT 7631-86-9, Silica, uses 

(mesoporous, catalyst support; catalytic CVD synthesis of carbon 

nanotubes with diameter control using mesoporous silica as catalyst 

support and different catalyst loading methods) 
IT 7440-44-OP, Carbon, preparation 

(nanotubes; catalytic CVD synthesis of carbon nanotubes with diameter 

control using mesoporous silica as catalyst support and different 

catalyst loading methods) 
IT 57-09-0, Ctab 

(silica structure-directing agent; catalytic CVD synthesis of 

carbon nanotubes with diameter control using mesoporous silica as 

catalyst support and different catalyst loading 

methods ) 

REFERENCE COUNT: 9 THERE ARE 9 CITED REFERENCES AVAILABLE FOR 

THIS RECORD. ALL CITATIONS AVAILABLE IN THE 
RE FORMAT 
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2002:906593 HCAPLUS Full-text 

138:7493 

Methods for manufacture of carbon nanotubes with 

linear and branched morphology 

Li, Wenzhi; Wen, Jian Guo; Ren, Zhi Feng 

Trustees of Boston College, USA 

PCT Int. Appl., 50 pp. 

CODEN: PIXXD2 

Patent 

English 



PATENT NO. 

WO 2002095097 



DATE 

20021128 



APPLICATION NO. 

WO 2002-US15619 



DATE 

20020520 



W: AE, 


AG, 


AL, 


AM, 


AT, 


AU, 


AZ, 


BA, 


BB, 


BG, 


BR, 


BY, 


BZ, 


CA, 


CH, 


CN, 


CO, 


CR, 


CU, 


CZ, 


DE, 


DK, 


DM, 


DZ, 


EC, 


EE, 


ES, 


Fl, 


GB, 


GD, 


GE, 


GH, 


GM, 


HR, 


HU, 


ID, 


IL, 
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IS, 
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KE, 


KG, 
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KR, 


KZ, 


LC, 


LK, 


LR, 


LS, 


LT, 


LU, 


LV, 


MA, 


MD, 


MG, 


MK, 


MN, 


MW, 


MX, 


MZ, 


NO, 


NZ, 


OM, 


PH, 


PL, 


PT, 


RO, 


RU, 


SD, 


SE, 


SG, 


SI, 


SK, 


SL, 


TJ, 


TM, 


TN, 


TR, 


TT, 


TZ, 


UA, 


UG, 


UZ, 


VN, 


YU, 


ZA, 


ZM, 


ZW 






RW: GH, 


GM, 


KE, 


LS, 


MW, 


MZ, 


SD, 


SL, 


SZ, 


TZ, 


UG, 


ZM, 


zw. 


AT, 


BE, 


CH, 


CY, 


DE, 


DK, 


ES, 


PI, 


FR, 


GB, 


GR, 


IE, 


IT, 


LU, 


MC, 


NL, 


PT, 


SE, 


TR, 


BF, 


BJ, 


CF, 


CG, 


CI, 


CM, 


GA, 


GN, 


GQ, 


GW, 


ML, 


MR, 


NE, 


SN, 


TD, 


TG 


























2002339758 




Al 




20021203 




AU 2002- 


-339758 




20020; 



US 20030004058 



US 2002-151382 



20020520 



US 7157068 

US 20080118426 



PRIORITY APPLN. INFO. 



20070102 
20080522 



US 2006-544329 

US 2001-292486P 

US 2002-151382 
< — 

WO 2002-US15619 



20061009 
P 20010521 
A3 20020520 
W 20020520 



ASSIGNMENT HISTORY FOR US PATENT AVAILABLE IN LSUS DISPLAY FORMAT 
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ED Entered STN: 29 Nov 2002 

AB Carbon nanotubes are prepared by feeding a C source gas into a reactor under 
0-free atmospheric and pressure of 10-5 to 760 Torr and 500-1500°, preferably 
650-1050°; the reactor is furnished vjith a csitalyst on a support, which 
promotes nucleation of C tubules and tubule growth into linear or branched 
nanotubes. The C source gas is selected from saturated and unsatd. 
hydrocarbons, i.e., methane, n-propane, ethylene, acetylene, benzene, C02, 
natural gas, coal derived gases and their mixts. The catalyst support is 
mesoporous sol-gei material, i.e., mesoporous silica or alumina and their 
mixts.; alternatively, the catalyst comprises metallic and non-metallic 
materials as supports and the catalyst is a transition metal of metal alloy, 
selected from Fe, Co, Ni, and combinations. The support materials are: Co and 
oxides, nitrides, sulfides, or carbides, selected from BeO, MgO, CaO, SrO, and 
BaO; metallocenes, selected from ferrocene, nickelocene, cobaltocene, and 
mixts. A promoter gas is optionally used, selected from NH3, NH3-N mixts., H, 
thiophene, iron pentacarbonyl or mixts. Mesoporous silica containing Fe 
nanoparticles was prepared by sol-gel process by hydrolysis of 
tetraethoxysilane in the presence of Fe nitrate, dried, calcined for 10 h at 
450° and 10-2 Torr to form a silica network with uniform pores and Fe oxide 
nanoparticles distributed within. The catalyst was used in preparation of 
linear carbon nanotubes by spreading onto a Mo boat which was placed into a 
quartz tube reactor; pressure was set at 10-2 torr and temperature 750° in NHS 
and acetylene was introduced to effect nanotube growth for 2 h. The 
catalyst /support containing nanotubes was washed with HF to recover linear 
carbon nanotubes. 

IC ICM D01F009-12 
ICS B01J023-00 

CC 57-8 (Ceramics) 

ST carbon nanotube manuf hydrocarbon pyrolysis 

transition mstsl catalyst ; mesoporous silica 

alumina support s-ftetal catalyst carbon 

n&notui5«5 growth; linear graphene carbon 

nanotube manuf mesoporous catalyst; magnesia support 

cobalt catalyst branched carbon 

'! 1'.^ f sxh--^ growth 
IT Nanotubes 

(carbon; manufacture of carbon nanotubes of linear and branched 
structure using transition mstal catalysts on 
mesoporous silica or oxide supports) 
IT Catalyst supports 
Crystal nucleation 

(manufacture of carbon nanotubes of linear and branched structure using 
transition metal catalysts on mesoporous silica 
or oxide supports) 
IT Natural gas, processes 

(manufacture of carbon nanotubes of linear and branched structure using 
transition sietal catalysts on mesoporous silica 
or oxide supports) 
IT Porous materials 

(mesoporous; manufacture of carbon nanotubes of linear and branched 
structure using transition metal catalysts on 
mesoporous silica or oxide supports) 
IT Sol-gel processing 

(polymerization; manufacture of carbon nanotubes of linear and branched 
structure using transition metal catalysts on 
mesoporous silica or oxide supports) 
IT Polymerization 

(sol-gel; manufacture of carbon nanotubes of linear 
and branched structure using transition saatai 
catalysts on mesoporous silica or oxide supports) 
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IT Hydrocarbons, processes 

(unsatd.; manufacture of carbon nanotubes of linear and branched 

structure using transition sniatal catalysts on 

mesoporous silica or oxide supports) 
IT 74-86-2, Acetylene, reactions 

(carbon precursor; manufacture of carbon nanotubes of linear and 

branched structure using transition mstal 

catalysts on mesoporous silica or oxide supports) 
IT 10421-48-4 

(catalyst precursor; manufacture of carbon nanotubes of linear 

and branched structure using transition metal 

catalysts on mesoporous silica or oxide supports) 
IT 102-54-5, Ferrocene 1271-28-9, Nickelocene 1277-43-6, Cobaltocene 
1304-28-5, Barium oxide (BaO) , uses 1304-56-9, Beryllium oxide 
(BeO), uses 1305-78-8, Calcium oxide, uses 1309-48-4, Magnesium 
oxide (MgO), uses 1314-11-0, Strontium oxide (SrO), uses 

(e.a::.alys;t. support; manufacture of carbon nanotubes of linear 

and branched structure using transition aietai 

catalysst.;? on mesoporous silica or oxide supports) 
IT 7631-86-9P, Silica, preparation 

(catalyst support; manufacture of carbon nanotubes of linear 

and branched structure using transition sietai 

catalysts on mesoporous silica or oxide supports) 
IT 7440-02-0, Nickel, uses 7440-48-4, Cobalt, uses 

(manufacture of carbon nanotubes of linear and branched structure using 

transition sietal catalysts on mesoporous silica 

or oxide supports) 
IT 1344-28-1, Alumina, uses 

(manufacture of carbon nanotubes of linear and branched structure using 

transition metal catalysts on mesoporous silica 

or oxide supports) 

IT 71-43-2, Benzene, processes 74-82-8, Methane, processes 74-85-1, 

Ethylene, processes 74-98-6, n-Propane, processes 124-38-9, Carbon 
dioxide, processes 

(manufacture of carbon nanotubes of linear and branched structure using 
transition snsitai catalysts on mesoporous silica 
or oxide supports) 
IT 11099-06-2P, Tetraethoxysilane homopolymer 

(manufacture of carbon nanotubes of linear and branched structure using 
transition metal catalysts on mesoporous silica 
or oxide supports) 
IT 7440-44-OP, Carbon, preparation 

(nanotubes; manufacture of carbon nanotubes of linear and branched 
structure using transition metal catalysts on 
mesoporous silica or oxide supports) 
IT 110-02-1, Thiophene 1333-74-0, Hydrogen, uses 7664-41-7, Ammonia, 
uses 7727-37-9, Nitrogen, uses 13463-40-6, Iron pentacarbonyl 

(promoter gas; manufacture of carbon nanotubes of linear and branched 
structure using transition metal catalysts on 
mesoporous silica or oxide supports) 
IT 7439-89-6P, Iron, preparation 

(pyrolysis catalyst; manufacture of carbon nanotubes of linear 
and branched structure using transition metal 
catalysts on mesoporous silica or oxide supports) 
OS. CITING REF COUNT: 29 THERE ARE 29 CAPLUS RECORDS THAT CITE THIS 

RECORD (33 CITINGS) 
REFERENCE COUNT: 2 THERE ARE 2 CITED REFERENCES AVAILABLE FOR 

THIS RECORD. ALL CITATIONS AVAILABLE IN THE 
RE FORMAT 
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2002:204914 HCAPLUS Full-text 
136:234234 

Manufacture of carbon nanotiibe 
by laser ablation 

Konakahara, Kaoru; Den, Toru; Iwasaki, Tatsuya 

Canon Inc., Japan 

Jpn. Kokai Tokkyo Koho, 5 pp. 

CODEN: JKXXAF 

Patent 

Japanese 

1 



PATENT NO. 
JP 2002080211 
PRIORITY APPLN. INFO.: 



KIND DATE 



APPLICATION NO. 

JP 2000-267884 
< — 

JP 2000-267884 



20000905 
20000905 



Entered STN: 19 Mar 2002 

The nanotube is manufactured by feeding catalyst fine particles by a catalyst 
heating system with resistance heating and irradiating laser to a C-containing 
target for ablation. The system may use a resistance heater containing metal 
catalysts. Since vaporization of the catalysts is controlled by controlling 
the heating system, the diameter and the yield of the tube are controlled. 
ICM C01B031-02 

ICS B01J035-02; B01J037-34; B28B003-00 
49-1 (Industrial Inorganic Chemicals) 
Section cross-reference ( s ) : 57 
carbon nanotube manuf laser ablation catalyst 

heating 
Nanotubes 

(carbon; manufacture of carbon j-ianct.ufoe by 

laser ablation with catalyst heating system) 
Laser ablation 

(manufacture of carbon nanotube by laser ablation 

with catalyst heating system) 
7440-02-0, Nickel, uses 7440-48-4, Cobalt, uses 11101-13-6 
11148-32-6 12781-95-2 

(manufacture of carbon nanotube by laser ablation 

with catalyst heating system) 
7440-44-0, Carbon, processes 

(nanotubes; manufacture of carbon nanotube by laser 

ablation with catalyst heating system) 



OS. CITING REF COUNT: 



1 
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2002:383580 HCAPLUS Full-text 
137:11527 

Growth mechanism of Y-ju: 
Zhu, Hongwei; Ci, Lijie; 
Dehai 

Dept. of Mechanical Engi: 
University, Beijing, 100084, Peep. Rep. China 
Diamond and Related Materials (2002), 
11(7), 1349-1352 
CODEN: DRMTE3; ISSN: 0925-9635 
Elsevier Science S.A. 



ction carbon nanotubes 
Xu, Cailu; Liang, Ji; W" 



Tsinghua 
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DOCUMENT TYPE: Journal 
LANGUAGE: English 
ED Entered STN: 23 May 2002 

AB The growth mechanism of Y- junction carbon nanotubes (CNTs) prepared by 
floating catalyst method has been investigated by transmission electron 
microscopy (TEM) . The branch of Y-junction CNT is much shorter than the stem 
CNT, and the trace of riaetal particle is observed clearly along the branch 
carbon nanotube. We present several evidences for a stetai particle catalytic 
growth mechanism. A simple growth model was built to describe the growth 
process of Y-junction carbon nanotubes. 

CC 67-3 (Catalysis, Reaction Kinetics, and Inorganic Reaction Mechanisms) 

ST growth mechanism Y junction carbon 



IT Cat-siyscs 

Reaction mechanism 

(growth mechanism of Y-junction carbon nanotubes) 
OS. CITING REF COUNT: 36 THERE ARE 36 CAPLUS RECORDS THAT CITE THIS 

RECORD (36 CITINGS) 
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NOVELTY - Nanowire (I) comprises a carbon-based layer. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are included for: 

(1) a nanowire structure, comprising a core, an interfacial carbide 
layer and a carbon-based structure formed on the interfacial carbide layer; 

(2) a solution comprising nanowire structures or (I) ; 

(3) the preparation of (I) comprising heating the nanowire core; and 
contacting the nanowire core with carbon comprising gases to form a carbon- 
based layer on the nanowire core; 

(4) a preparation of the nanowire structure comprising heating the 
nanowire core; contacting the nanowire core with carbon comprising gases to 
form an interfacial carbide layer on the nanowire core; and forming at least 
one carbon-based structure on the interfacial carbide layer; 

(5) an interconnected nanowire network, comprising many nanowire 
structures, where the nanographitic plates connect the nanowire structures; 

(6) a catalyst, comprising: either an interconnected nanowire structure 
and active catalytic nanoparticles dispersed on the surface of the 
interconnected nanowire structure; or (I); 

(7) a membrane electrode assembly comprising: either the catalyst, 
proton exchange membrane, anode electrode, and cathode electrode, where at 
least one or more of the anode electrodes and cathode electrodes comprise an 
interconnected network of nanowires; or first fuel cell electrode, proton 
exchange membrane, and second fuel cell electrode; 

(8) an lithium battery comprising an anode comprising the 
interconnected nanowire structure, cathode, separator and a lithium 
electrolyte; 

(9) an electrochemical capacitor comprising two electrodes comprising 
the interconnected nanowire structure, separator and an electrolyte; 

(10) a chromatographic medium comprising many particles; 

(11) a high surface area electrode comprising the interconnected 

nanowire structure; 

(12) a preparation of the interconnected nanowire network comprising 
dispersing many nanowire cores in a liquid; filtering the nanowire cores to 
create a nanowire mat; heating the nanowire mat; contacting the nanowire mat 
with carbon comprising gases to form interfacial carbide layers on the 
nanowire cores; and forming nanographitic plates on the interfacial carbide 
layers, such that that nanographitic plates interconnect the nanowire cores; 

(13) a fuel cell comprising (I) or the membrane electrode assembly; 
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(14) a nanostructured catalyst support for a membrane electrode 
assembly of a fuel cell comprising a network of inorganic nanowires each 
having a metal catalyst deposited on it; 

(15) a preparation of the fuel cell membrane electrode assembly 
comprising either associating a catalyst metal such as chromium, molybdenum, 
tungsten, manganese, technetium, rhenium, iron, ruthenium, osmium, cobalt, 
rhodium, iridium, nickel, palladium, platinum, copper, silver, gold, zinc, tin 
and/or aluminum, with many inorganic nanowires to give many inorganic 
nanowires with associated catalyst metal, and forming the membrane electrode 
assembly comprising many inorganic nanowires with associated catalyst metal; 
or providing a gas diffusion layer, disposing a first composition of catalyst 
metal-associated nanowires adjacent the gas diffusion layer, disposing a 
membrane layer adjacent the first catalyst metal-associated nanowire 
composition, and disposing a second composition of catalyst metal-associated 
nanowires adjacent the membrane layer; 

(16) a preparation of the membrane electrode assembly for the fuel 
cell, comprising: forming nanowires on a growth substrate; transferring the 
nanowires from the growth substrate into a fluid suspension; depositing 
catalyst metals on the nanowires to form a nanowire supported catalyst; 
filtering the fluid suspension of nanowires to create a porous sheet of 
interconnected nanowires; infiltrating the sheet of interconnected nanowires 
with an ionomer; and combining the sheet of interconnected nanowires with a 
polymer membrane to form the membrane electrode assembly; 

(17) a bipolar plate for the fuel cell comprising many inorganic 
nanowires deposited on it; 

(18) a fuel cell electrode comprising: an inorganic support wafer 
having a first surface comprising one or more channels; nanowires disposed 
within the channels; and metal catalysts deposited on a surface of the 
nanowires; 

(19) a preparation of the fuel cell electrode comprising providing the 
semiconductor wafer having a first surface and a second surface; forming one 
or more channels on the first surface and the second surface; disposing 
nanowires in the channels in the first and second surfaces; contacting the 
nanowires and the first and second surfaces with carbon-comprising gases to 
form a carbon-based layer on the nanowires and the first and second surfaces; 
and disposing metal catalysts; on the nanowires; 

(20) a field emission element comprising the nanowire structure; 

(21) a preparation of a fuel cell electrode stack comprising: providing 
a first end plate; disposing a first gasket adjacent the end plate; disposing 
the membrane electrode assembly adjacent the first gasket; disposing a gas 
diffusion layer adjacent the membrane electrode assembly; disposing a second 
gasket adjacent the gas diffusion layer; and disposing a second end plate 
adjacent the second gasket; 

(22) a preparation of nanowires comprising catalyst metals associated 
with the nanowires, comprising: dispersing nanowires in a solution; adding 
catalyst metals to the solution; and refluxing the solution to associate the 
catalyst metals with the nanowires; and 

(23) a conducting composite, and a porous catalyst support comprising 
nanowires . 

USE - The nanowire structures is useful in field emission element and 
interconnected nanowire network, which is useful in catalyst, membrane 
electrode assembly, lithium battery, electrochemical capacitor, 
chromatographic medium and high surface area electrode. (I) is useful in fuel 
cell (such as direct methanol fuel cell or hydrogen fuel cell), bipolar plate 
for the fuel cell, fuel cell electrode, conducting composite and a porous 
catalyst support (all claimed) . 

ADVANTAGE - (I) maximizes catalyst utilization, catalyst accessibility 
and electrical and ionic connectivity. (I) improves the overall efficiency of 
fuel cells, at lower cost. (I) provides a highly porous material with a high 
surface area, a high structural stability and a continuum structure. 
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TECH INORGANIC CHEMISTRY - Preferred Composition: (I) further comprises a 
core. Preferred Components: The carbon-based layer is substantially 
devoid of basal plane carbon. (I) comprises the metal catalyst 
deposited on a surface of the nanowires. In (I), when the core is 
silicon, the carbon based layer is silicon carbide, and when the core 
is silicon carbide, the carbon based layer is carbon. The core 
comprises: semiconductor material; an inorganic oxide such as silicon 
dioxide, aluminum oxide, titanium dioxide, tin oxide, zirconium oxide, 
hafnium oxide or tantalum oxide; an inorganic carbide such as titanium 
carbide, zirconium carbide, hafnium carbide, niobium carbide, tungsten 
carbide, double tungsten carbide, molybdenum carbide or double 
molybdenum carbide; or an inorganic nitride such as titanium nitride, 
zirconium nitride, hafnium nitride, tungsten nitride, molybdenum 
nitride or boron nitride. The semiconductor material is group IV, 
group II-VI, group III-V semiconductors and/or alloys, preferably 
silicon carbide. The semiconductor material is highly doped. The core 
and/or the carbon based layer comprise carbon. The carbon-based layer 
is 1-500 nm in thickness. The carbon-based structure comprises at 
least one nanographitic plate formed on the interfacial carbide layer. 
The interfacial carbide layer is silicon carbide, titanium carbide, 
zirconium carbide, hafnium carbide, niobium carbide, tungsten carbide 
and/or molybdenum carbide. The core has a cross-sectional diameter of 
less than about 500 nm and a length of greater than about 50 
(preferably 10) nm. In nanowire structure, at least one nanographitic 
plate extends away from the core at a distance of 1-100 nm, comprises 
at least 2-15 layers of graphene, and oriented relative the major axis 
of the core at an angle of 0-90degreesC . The solution further 
comprises a surfactant, polymer and/or an ionomer. The nanowire 
structures comprise 0.1-20 vol.% of solution. The network forms a 
mesoporous membrane or particle. The metal catalyst 
comprises nanometer-sized catalyst particles having a 
diameter of 1-10 nm. The metal catalyst, is platinum, gold, 
palladium, ruthenium, rhenium, rhodium, osmium, iridium, iron, cobalt, 
nickel, copper, silver, vanadium, chromium, molybdenum, tungsten 
and/or alloys. The nanowires are brsiichad structures. The 
catalyst metal comprises nanoparticles having a diameter less 
than 10-5 nm. The metal catalyst is deposited on the 
nanowires by using a process such as cheaiical vapor 
deposition, electrochemical deposition, electroless chemical 
plating, physical vapor deposition, solution issipregnaticn 
and precipitation, colloid particle absorption and 
desorption, binding through a chemical linker and/or atomic layer 
deposition. In the nanostructured catalyst support, each 
nanowire in the network of nanowires is physically connected to at 
least one or more other nanowires in the nanowire network and/or a 
bipolar plate. The nanowire is ruthenium oxide, silicon carbide, 
gallium nitride, titanium oxide, tin oxide or metal nitride or carbide 
of formula WCx, MoCx, ZrC, WNx or MoNx (where x is whole positive 
integer) . The nanowires in the network of nanowires are each 
f unctionalized with at least a first chemical binding moiety. The 
nanostructured vV'^ i support further comprises a proton 

conducting polymer in contact with the nanowires. The membrane 
electrode assembly is a component in a direct methanol fuel cell. The 
nanostructured ^ "i' '^t*' support comprises 0.5-85 wt . % or 
20-80 wt . % of the catalyst metal. The nanowires has a metal 
catalyst deposited on it. In the membrane electrode assembly, 
each nanowire in the network of nanowire is contacted by at least one 
other nanowire in the nanowire network and is electrically connected 
to one or more other nanowires in the nanowire network. The nanowires 
in the network of nanowires has a branched structure. The 
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nanowires in the network of nanowires are each f unctionalized with a 

first chemical binding moiety, which binds the metal catalyst 

. The nanowires in the network of nanov/ires are each f unctionalized 

with a chemical binding moiety, which binds a proton conducting 

polymer coating the nanowires. The proton conducting polymer coating 

comprises a sulfonated polymer, preferably tetraf luorethylene 

copolymer. The inorganic support wafer is a silicon wafer. The wafer 

has a second surface comprising channels opposite the first surface, 

nanowires disposed within the channels in the second surface, and 

metal catalysts deposited on a surface of the nanowires, 

where the surface and/or the nanowires are carburized. The proton 

exchange membrane is sandwiched between the first surface of the first 

fuel cell electrode and the second surface of the second fuel cell 

electrode. The first surface of the first fuel cell electrode 

comprises nanowires with anodic metallic cstalysts and the 

second surface of the second fuel cell electrode comprises nanowires 

with cathodic metallic cataiysbs. The anionic metallic 

^ V >, 4 are platinum ruthenium and the cationic metallic 

Oo .^ti- are platinum. In the porous catalyst 

support, one or more nanowires are separated by a pore size of less 
than about 10 microns. In the fuel cell, (I) is: deposited on the 
surface of a proton exchange membrane or bipolar plates of the fuel 
cell; or directly grown on bipolar plates of the fuel cell or the 
proton exchange membrane of the fuel cell. (I) comprises 
carbon nano tub© or silicon nanowire core 

and one or more shell layers disposed about the core, where the 
outermost shell layer comprises silicon carbide having a 
catalyst metal deposited on silicon carbide. The silicon 
carbide shell layer is f unctionalized with a proton conducting coating 
comprising a perf luorinated sulfonated hydrocarbon molecule. Preferred 
Process: The heating step is carried out at greater than about 
600degreesC. The contacting step comprises contacting with a gas 
comprising carbon monoxide, methane, ethane, propane, butane, ethylene 
or propylene and optionally further comprises contacting with a gas 
comprising helium, neon, argon, krypton, xenon or hydrogen. The 
process of preparing (I), nanowire structure and interconnected 
nanowire network further comprises forming a precursor coating of 
titanium dioxide, zirconium oxide, hafnium oxide, niobium oxide, 
tantalum oxide, molybdenum trioxide or tungsten oxide on the nanowire 
core, before the heating step. The step of forming carbon-based 
structure comprises: forming at least one nanowire on the interfacial 
carbide layer; and forming at least one nanographitic plate on the 
interfacial carbide layer. In the preparation of the nanowire 
structure, the contacting step further comprises heating the nanowire 
core to a second temperature of greater than about lOOOdegreesC to 
form the carbon-based structure. In the preparation of the 
interconnected nanowire network, the contacting step further comprises 
heating the nanowire mat to a second temperature of greater than about 
10007C to form the nanographitic plates. The preparation of the fuel 
cell membrane electrode assembly further comprises: either annealing 
the nanowires with associated catalyst metal before forming 
the membrane electrode, cross-linking many nanowires together at 
points, where such nanowires contact are proximal to others of the 
nanowires, and mixing an ionomeric resin comprising a 
perf luorosulf onic acid/polytetraf luoroethylene copolymer with many 
inorganic nanowires with associated catalyst metal; or 

disposing a masking layer adjacent the gas diffusion layer to cover at 
least the edges of the gas diffusion layer, before disposing the first 
composition of catalyst metal-associated nanowires, removing 
the masking layer after disposing the first composition, but before 
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disposing the membrane layer, and disposing a masking layer on the 
membrane layer to cover at least the edges of the membrane layer 
before disposing the second composition of catalyst 
metal-associated nanowires. The associating comprises chemically 
depositing a catalyst metal precursor. The step of forming 
membrane electrode assembly is carried out by spray/brush painting, 
solution coating, casting, electrolytic deposition and/or filtering a 
fluid suspension of the nanowires. The step of depositing 
catalyst metals on the nanowires is carried out by an 
electrodeposition process. The preparation of membrane electrode 
assembly further comprises: forming a proton exchange membrane fuel 
cell utilizing the formed electrode by adding first and second bipolar 
plates on either side of the polymer membrane; sealing the bipolar 
plates to form the proton exchange membrane fuel cell; and 
derivatizing the nanowires with a first functional group comprising a 
nitric oxide/acid group, carboxylic acid group, hydroxyl group, amine 
group and/or a sulfonic acid group, before depositing the metal 
catalyst on the nanowires, or derivatizing the nanowires with 
a functional group such as a short hydrocarbon, fluorocarbon or 
bj;an'::}::«K3. hydrocarbon chain which binds the ionomer to the 
nanowires. The filtering step comprises vacuum filtration of the 
nanowire fluid suspension over a polyvinylidene fluoride membrane. In 
the preparation of the membrane electrode assembly, the deposition 
step is performed before or after filtering. The step of forming 
channels comprises etching, which is carried out with sodium 
hydroxide. The step of disposing nanowires comprises growing nanowires 
in the channels. The step of disposing of metal catalysts on 
the nanowires comprises depositing platinum nanoparticles on nanowires 
on the first surface and platinum ruthenium nanoparticles on nanowires 
on the second surface. The dispersing step comprises 
dispersing in a solution comprising ethylene glycol. The 
refluxing step comprises heating the solution to boiling. The step of 
disposing a first and second solution of catalyst 
metal-associated nanowires comprises disposing a solution of 
CiStalyst-associated nanowires, and optionally ionomer s. The 
step of disposing a first composition of catalyst 

metal-associated nanowires comprises disposing a solution of anode 
catalyst-associated nanowires. The step of disposing a second 
composition of catalyst metal-associated nanowires comprises 
disposing a solution of cathode catalyst-associated 
nanowires. The step of disposing the first composition of 
catalyst metal-associated nanowires and the second composition 
of catalyst metal-associated nanowires comprise 
spraying a solution of the nanowires and one or more ionomers. 
The spraying comprises spraying multiple layers of 

the nanowires and ionomers. The step of disposing a membrane layer 

comprises: spraying the membrane layer; and disposing the 
proton conducting polymer layer. The process of preparing fuel cell 
electrode stack further comprises, for a second through nth membrane 
electrode assemblies, after disposing the second gasket adjacent the 
gas diffusion layer in part (e) , but before disposing the second end 
plate in part (f), disposing a first bipolar plate adjacent the second 
gasket, disposing a third gasket adjacent the bipolar plate, disposing 
the second membrane electrode assembly adjacent the third gasket, 
disposing the second gas diffusion layer adjacent the second membrane 
electrode assembly, disposing a fourth gasket adjacent the second gas 
diffusion layer, and repeating elements all steps until the nth 
membrane electrode assembly has been disposed. The di-Spersjisig 
step comprises: dispersing in a solution comprising ethylene 
glycol; dispersing nanowires that are derivatized with at 



33 



10/587,625 



least a first functional group which binds the catal]i?st 
metal; and disjpersing an interconnected network of nanowires 
in which two or more nanowires in the network are physically and/or 
electrically coupled to each other. The refluxing step comprises 
heating the solution to boiling. The step of dispersing 
derivatized nanowires comprises dispersing nanowires, where 
the first functional group includes a group of a nitric acid, 
carboxylic acid group, hydroxyl group, amine group or a sulfonic acid 
group. The adding step comprises adding a catalyst metal 
comprising platinum, or platinum and ruthenium, where the 
catalyst metal is nonoparticles . The process of preparing 
catalyst metals associated with (I) further comprises: 
filtering the refluxed solution to generate a solid nanowire 
dispersion with associated catalyst metals; drying the solid 
nanowire dispersion; and cross-linking many nanowires together at 
points where such nanowires contact are proximal to others of the 
nanowires . 

ABEX EXAMPLE - Silicon nanowires coated with tungsten oxide were heated at 
650degreesC for 30 minutes, followed by 1250degreesC for 6 minutes in 
the presence of a flowing gas mixture comprising argon (430 
cc/minutes), hydrogen (130 cc/minutes) and methane in argon (228 
cc/minutes) . After the preparation was cooled, an interconnected 
nanowire network 300 comprising interconnected nanowire structures 100 
(comprising silicon nanowire cores 102, carbon based layers 104 
(silicon carbide/tungsten carbide interfacial carbide layers) and 
carbon-based structures 106 (graphene nanographitic plates) connecting 
the nanowire structures 100) were formed. 
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NOVELTY - Y-braiiched single wall nanotubes are formed by applying, to a 
substrate, particles of a solution of a mixture of metal catalysJt ions, dopant 
metal ions and metal oxide particles; drying the solution on the substrate to 
form defined nanotube nucleation sites; placing the substrate in a ches&ical 
vapor deposition (CV'D) reactor; heating the CVD reactor to the reaction 
temperature of 600-1, 200degreesC; and flowing a hydrocarbon gas through the 
reactor . 

DETAILED DESCRIPTION - Formation of Y-branched single-wall nanotubes 
comprises : 

(a) applying, to a substrate, particles of a solution of a mixture of 
metal catalyst ions, dopant metal ions and metal oxide particles, where the 

dopant metal forms a dopant metal carbide more easily than formation of a 
catalyst metal carbide at a reaction temperature; 

(b) drying the solution of catalyst, metal ions, dopant metal ions and 
metal oxide particles on the substrate to form defined nanotube nucleation 
sites ; 

(c) placing the substrate containing the dried catalyst metal, dopant 
metal and metal oxide mixture in a chei-si.-i.ca .1 vapor depos:i.tio«. (CVD) reactor; 

(d) heating the CV.D reactor to the reaction temperature of 600- 
1, 200degreesC; and 

(e) flowing a hydrocarbon gas through the CVD reactor at a flow rate 
sufficient to form the Y-branched single-wall nanotubes. 

INDEPENDENT CLAIMS are also included for: 

(1) a single wall Y-branched carbon nanotiibe having a stem formed in an 
armchair hexagonal carbon structure and having Y-branches formed from a zigzag 
hexagonal carbon structure; and 

(2) a Y- junction single wall carbon nanotube device comprising a Y- 
branched single wall carbon nanotube formed by the process including a stem, a 
first arm, and a second arm, where a first proximal end of the stem, first arm 
and second arm are coupled at a hetero junction, a first electrode electrically 
coupled to a distal end of the stem, a second electrode electrically coupled 
to a distal end of the first arm and a third electrode electrically coupled to 
a distal end of the second arm. 

USE - For forming Y-branched single wall nanotubes for use as 
nanoelectronic devices e.g. nanoscale transistors. 

ADVANTAGE - The process produces Y-SWNT in a controlled manner. 
TECH METALLURGY - Preferred Material: The catalyst metal ions are 

iron ions. The dopant metal ions are titanium (Ti), zirconium (Zr), 
hafnium (Hf), vanadium (V), niobium (Nb) , Tu, chromium (Cr) , tungsten 
(W) and/or preferably molybdenum (Mo) ions. 
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NOVELTY - Branched carbon nanotubes are formed by adding dopant to precursor 
materials. The dopant can be a material having a thermodynamically more 
favorable carbide-forming reaction at reactor conditions than a catalyst 
provided by a second precursor material. 

DETAILED DESCRIPTION - Formation of branched carbon nanotubes involves 
providing a first precursor material comprising a catalyst for catalyzing the 
formation of a carbon aanotube according to a c-haiRicai-v-apor deposition; 
providing a second precursor material comprising a dopant capable of forming a 
carbide when reacted with carbon; mixing the precursor materials together; 
vaporizing the precursor materials; heating the vaporized mixture of precursor 
materials to a reaction temperature in a reactor; providing a carbon source to 
the reactor; vaporizing the carbon source; heating the vaporized carbon source 
to the reaction temperature in the reactor; and forming a carbon nanotube in 
the reactor according to a chemical- vapor deposition process, wherein the 
carbon nanotube comprises one or more branches. The catalyst is capable of 
forming carbide when reacted with carbon. The carbide forming reaction of the 
dopant is more thermodynamically favorable than the carbide-forming reaction 
of the catalyst at the reactor conditions. 

USE - For forming branched nanotubes (claimed) used in the 
miniaturization of transistors for computers. 

ADVANTAGE - The invention forms branched carbon nanotubes, e.g. Y- 
junction carbon nanotubes that can be easily sized for bulk formation 
processes, and includes a scheme to control the location and length of the 
branches formed along the length of the nanotubes. It enhances the production 
of nanotubes while minimizing build-up of amorphous carbon within the reactor. 

DESCRIPTION OF DRAWINGS - The figure shows images of branched 
multiwalled nanotubes. 
TECH INORGANIC CHEMISTRY - Preferred Component: The cataiysfc is 
iron. The dopant is titanium, hafnium, or zirconium. 
ORGANIC CHEMISTRY - Preferred Component: The carbon source is an 
organic solvent from xylene, ethylene, or benzene. The first precursor 
material comprising the catalyst is a metallocene. The 
second precursor material comprising the dopant is 
tetrakis (diethylamino) titanium. Preferred Process: The 
catalyst is provided to the reactor at an atomic percentage of 
less than 0.75 (0.2-0.7) at. %. The dopant is provided to the reactor 
at an atomic percentage of 0.5-4 (1-3.5) at.%. One or both of the 
precursor materials are vaporized at less than 250degreesC 
(125-175degreesC) . The reaction temperature is 650-850degreesC . The 
carbon source is provided to the reactor subsequent to when the 
vaporized mixture of precursor materials is heated to the reaction 
temperature . 

ORGANIC CHEMISTRY - Preferred Component: The catalyst is 
iron. The dopant is titanium, hafnium, or zirconium. 
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TI Carbon nanotub® fabrication system includes 

chamber, substrate, layer having opposed surfaces and catalyst 
site for growing carbon nanottiba, and high 

intensity thermal radiation source for heating the chamber 
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NOVELTY - A carbon nanotubs fabrication system comprises a chamber (52) that 
supports a substrate (54), a substrate, and a layer on top of the substrate. 
The layer has upper and lower opposed surfaces and catalyst site(s) for 
growing a carbon nanotubs. It also includes a high intensity thermal radiation 
source for heating the chamber. An increase in temperature at the substrate 
lags a temperature increase at the catalyst site. 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also included for a 
method of producing carbon nanotubes (CNTs) on a substrate, comprising heating 
a chamber to a CNT synthesis temperature faster than heating the chamber to 
the CNT synthesis temperature in thermal CW5, and synthesizing the carbon 
nanotubes in a process window defined by a difference in time between a point 
at which the CNT temperature is achieved and a point, tcool, at which the 
temperature at a top surface of the substrate achieves a glass transition 
temperature . 

USE - For the production of CNTs useful as metallic conductors, semi- 
conductors, insulators or diode junctions on a substrate. 

ADVANTAGE - The inventive v fabrication system can 

produce high quality carbon nanotuDes on a wiae range of substrates while 
preserving thermal budgets associated with the application. 

DESCRIPTION OF DRAWINGS - The figure is a schematic front elevational 
view of a rapid thermal vapor deposition system of the invention. 

Chamber (52) 

Substrate (54) 

Temperature regulation chuck (56) 
Reflector (80) 

TECH ELECTRONICS - Preferred Component: The source includes a reflector 
(80). A temperature regulation chuck (56) is provided that supports 
the substrate, and cools the substrate to prevent damage. The layer is 
a thick film superstructure having upper and lower opposed surfaces. 
Preferred Condition: A CNT synthesis temperature is achieved from an 
ambient temperature in less than 1 minute, preferably less than 30 
seconds . 
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TI Continuous production of f ullerene-related carbon nanotubes and 

fullerenes, by providing mixture of carbon vapor with noble gas flow 
for maintaining optimal concentration of carbon and catalyst vapor in 
vapor generation zone 
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NOVELTY - Continuous production of f ullerene-related carbon nanotubes and 
fullerenes, comprises establishing vapor generation zone in atmosphere of 
noble gas by starting and maintaining direct current arc discharge between two 
graphite electrodes; providing jet flow of noble gas; and providing mixture of 
carbon vapor with noble gas flow for maintaining optimal concentration of 
carbon and catalyst vapor in vapor generation zone. 

DETAILED DESCRIPTION - Continuous production of f ullerene-related 
carbon nanotubes and fullerenes, comprises: 

(a) establishing vapor generation zone (7) in an atmosphere of a noble 
gas by starting and maintaining direct current arc discharge between two 
graphite electrodes (13), one of which is a movable consumable anode (8) and 
another one is a motionless non-consumable cathode (9) ; 

(b) providing jet flow of noble gas for maintaining an optimal 
temperature of anode end surface to suppress formation of large carbon 
clusters and micro-crystallite carbon particles in vapor generation zone; 

(c) providing mixture of carbon vapor with a noble gas flow for 
maintaining an optimal concentration of carbon and catalyst vapor in vapor 
generation zone to ensure optimal yields of carbon nanotubes and fullerenes; 

(d) continuous automated feeding of a movable anode into vapor 
generation zone; 

(e) continuous automated feeding of a catalyst for carbon .vismotube 
synthesis in the form of a metal wire or a fine metal powder into vapor 
generation zone through central perforation in cathode body; 

(f) formation of condensables outside of vapor generation zone 
containing f ullerene-related carbon nanotubes and fullerenes; 

(g) pneumatic transportation of condensables by a noble gas flow, their 
cooling, filtration and collection in a storage bin (4) and a noble gas flow 
re-circulation; and 

(h) automated discharge of condensables from the storage bin and 
recovery of carbon nanotubes and fullerenes. 

An INDEPENDENT CLAIM is also included for device for continuous 
production of carbon nanotubes and fullerenes, which represents closed-loop 
system and includes: 

(i) an airtight water-cooled chamber (1) comprising an arc discharge 
section containing vapor generation zone between two graphite v. loo ' \ iv. , an 
anode feeding section containing mechanism to provide automatea jomtmg of 
separate graphite slectrodss and their gradual transportation into vapor 
generation zone and a c;a".alys;t fe'hdifKj! section containing mechanism to provide 
continuous supply of catalyst through central perforation in cathode body into 
vapor generation zone; 

(ii) an interchangeable airtight plug-in cartridge containing multiple 
graphite electrodes for non-stop device operation; 
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(iii) an interchangeable airtight plug-in cartridge containing catalyst 
in a form of metal wire or a fine metal powder for non-stop device operation; 

(iv) jet flow of noble gas for maintaining an optimal temperature of 
anode surface and an optimal concentration of carbon vapor in vapor generation 
zone comprising at least one gas nozzle and at least one gas distributor 
placed within arc discharge section of the airtight chamber; 

(v) two conveyor transporters for pneumatic transporting of the 
condensables and noble gas flow re-circulation; 

(vi) a heat exchanger to maintain constant temperature of the re- 
circulating noble gas flow comprising mechanism for continuous cleaning heat 
exchanger inner walls from the condensables; 

(vii) a filter (3) to separate the condensables from a noble gas flow 
comprising mechanism for filter automatic self-cleaning; and 

(viii) a storage bin for filtered condensables comprising a mechanism 
for automated discharge of the condensables outside of a storage bin. 

USE - Continuous production of f ullerene-related carbon nanotubes and 
fullerenes (claimed) . 

ADVANTAGE - The closed-loop device for continuous production of carbon 
nanotubes and fullerenes comprises continuous automated feeding of graphite 
electrodes and catalyst into vapor generation zone, usage of airtight 
interchangeable plug-in cartridges providing uninterruptible source of fresh 
carbon and catalyst, and pneumatic transportation of condensables and their 
automated discharge outside of the closed-loop device. 

DESCRIPTION OF DRAWINGS - The figure is a schematic illustration of a 
device for continuous production of f ullerene-related carbon nanotubes and 
fullerenes . 

Water-cooled chamber (1) 

Filter (3) 

Storage bin (4) 

Vapor generation zone (7) 

Anode (8) 

Cathode (9) 

Graphite electrodes (13) 

TECH INORGANIC CHEMISTRY - Preferred Method: Precautions are taken to 

prevent melting of catalyst material inside the cathode body while 
catalyst is fed into vapor generation zone through perforation in 
cathode body. The catalyst for carbon nanotubes synthesis is supplied 
in the form of a metal wire or a fine metal powder and the mechanism 
for its continuous supply into vapor generation zone is presented by 
any standard or customized wire or powder feeder. 
MECHANICAL ENGINEERING - Preferred Component: The two conveyor 
transporters are equipped with spring clamps tightly embracing the 
electrodes from the two opposite sides. Recirculation of a 
noble gas flow is accomplished by oil-less gas pump and oil-less gas 
compressor. Screw conveyer accomplishes continuous cleaning of 
condensables from the heat exchanger inner walls. 
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AB Two different procedures of the preparation of carbon nanotube junctions were 
achieved. In the first method carboxyl groups were generated onto the 
outermost wall of multiwall carbon nanotubes and converted to carbonyl 
chloride groups by reaction with SOCl.sub.2 at room temperature. The formed 
COCl groups are very reactive on the outer surface and can be reacted easily 
with various amines, particularly diamines resulting in the formation of 
amide bonding. When two f unctionalized carbon nanotubes react with such a 
diamine molecule interconnection of tubes is generated. The resulted carbon 
nanotxjbe junctions have been investigated by TEM and AFM. The second method 
demonstrates a novel principle: catalyst, material has been deposited on the 
outer surface of carbon nanotubes and branches of nanotubes were produced at 
this contact point by catalytic chsisicai vapor deposition (CCVD) of 
acetylene. The product has been characterized by TEM. 
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AB Carbon nanotubes were directly nanowired using growth barrier technology 

utilizing chss-jical vapor deposition (CVD) at the relatively low process 
temperature of 650-750°C. Using this method, CNTs bridging two parallel 
patterned structures with a perfect "Y- junction" or "straight line" were 
formed . 
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AB The ethanol oxidation reaction "(EOR) on a carbosi-supported Pt nanop-i '.-t-icle 

catalyst was studied by cyclic voltammetry and potential-step measurements 
as a function of ethanol concentration and reaction temperature (23-60°C), 
combining on-line mass spectrometric analysis of the reaction products and 
electrochemical current measurements. The effect of catalyst 
loading/electrode roughness was elucidated by comparison with a 
polycrystalline Pt electrode. Individual, absolute rates for C02 and 
acetaldehyde formation were determined via the doubly ionized carbon dioxide 
molecular ion at m/ z = 22 and the CHO+ fragment at m/ z = 29, whereas acetic 
acid yields were calculated as the difference between the Faradaic current 
(charge) and the sum of the partial currents for oxidation to C02 and 
acetaldehyde, calculated from the calibrated mass spectrometric currents. 
Incomplete ethanol oxidation to acetaldehyde and acetic acid prevails over 
complete oxidation to C02 under all conditions, the dominant products being 
acetic acid at low (1 mM) and acetaldehyde at high (0.5 M) ethanol 
concentration or low catalyst ioading/slectrod® roughness, i.e., on the 
smooth Pt eliactrode, whereas current efficiency and product yield for C02 
formation is on the order of a few percent. The reaction orders for ethanol 
on Pt/Vulcan are 0.3, 0.6, and 0.9 for C02, acetic acid, and acetaldehyde 
formation and 0. 6 for the total Faradaic current, respectively. These 
trends are discussed in terms of increasing readsorption and subsequent 
oxidation of volatile, desorbing reaction intermediates with increasing 
catalyiSt loading/eiectrod® roughness, considering that acetic acid oxidation 
is kinetically hindered at room temperature, and a rather low rate for C-C 
bond breaking under these conditions. The temperature dependence in this 
temperature range results in an apparent activation energy for the total 
reaction (Faradaic current) of 32 kJ/mol. The respective values for the 
partial reactions for C02, acetic acid and acetaldehyde formation are 20, 
28, and 43 kJ/mol, respectively. 
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AB Carbon nanotubes are grown directly on the graphite substrate using a simple 

catalyst prepared by electrochemical deposition in this paper. Compared with 
the current preparation methods of catalysts, electrochemical deposition is 
an effective, cheap and simple technique. By adjusting the electrodeposition 
parameters (current density and deposition time) , the effects of the 
morphology and the particle size of iron (Fe) catalyst on the synthesis of 
carbon nanotubes have also been investigated. Furthermore, carbon nanotube Y 
jxmctions can be observed in this work. .COPYRGT. 2004 Elsevier B.V. All 
rights reserved. 
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AB Despite the performance improvements achieved by PEMFC ' s in recent years, 

their practical implementation, particularly in transportation applications, 
has been hindered by the high cost of materials such as membranes, bipolar 
plates and catalysts. Only carbon supported Pt or Pt-alloys are capable of 
sustaining sufficient high power for long periods of time in the acidic 
environment existing in proton exchange membranes such as Nafion®. 
Therefore, the need to decrease Pt loadings (or find a replacement) is a 
major goal in PEMFC research. Here we present FC performance results 
obtained with catalyst loadings considerably under 100 |^g Pt/cm2 at the 
anode or the cathode. These catalysts have enhanced electroactivity and 
achieve a more complete Pt utilization. Preparation of these materials has 
resulted in low-loading electrocatalysts that contain submonolayer-to- 
monolayer amounts of Pt on nanoparticles of suitable carbon-supported metals 
or alloys. Two different catalysts have been tested in fuel cell operation, 
an anode catalyst consisting of Pt islands on Ru nanoparticles and a cathode 
catalyst consisting of a Pt monolayer on Pd nanoparticles. Figure 1 shows a 
long-term test of a cell with an anode loaded with 18 ug Pt/cm2 (2 w% Pt-20% 
Ru/C, BNL) . The cell was operated with variable fuel composition (neat H2 
for 630 hr and H2 + 50 ppm CO + 3% air bleed for 238 hr) . The cell did not 
experience voltage loss (within experimental error) operating on neat 
hydrogen. This result demonstrates long-term stability of the catalyst 
despite the very low-Pt content. As expected from a catalyst containing a 
Pt-Ru alloy, it also presented good tolerance to CO-contaminated H2 . The 
total loss running with CO was 12 mV compared to operation on neat H2 . 
Figure 2 shows performance of FC cathodes containing 40 ug Pt/cm2 (c) and 77 
|.ig Pt/cm 2 (b) ( 4w%Pt-2 Ow%Pd/C , BNL ) . For comparison, a polarization curve 
obtained with a FC cathode containing 0.23 mg Pt/cm2 (a) (20 w% Pt/C, ETEK) 
is also included. The performance of cell (b) relative to cell (a) 
represents a significant improvement in power output to platinum used, as 
indicated by the numbers of 1 the second column in Table I . 
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AB Doped nanotube has a potential step of a few eV at the junction responsible 

for the nonlinear conductivity so that the nano diode can be manufactured. 
In order to dope the N or P elements into nanotubes, it is necessary to open 
the end of the tubes. Here the ion irradiation method to open the end of the 
tubes was introduced. Experiments were carried out with various ion energies 
and fluxes of the irradiated ions to the multi-walled carbon nanotubes 
(MWNTs) . The irradiated ion energy and flux can be controlled by the sheath 
potential and the ion plasma density near the rubes respectively. Emissive 
probe with the inflection point in the limit of zero emitting current method 
was applied to measure the sheath potentials and Langmuir probe was to 
measure the plasma densities near the tubes. MWNTs were grown in PECVD 
(Plasma Enhanced ^ . v ■s.v\%'' ^ ^ ^ v. ^ i. ' ^ - ) reactor and the ion irradiation 
was carried out in tne maucciveiy coupiea N2 plasma. The morphology of 
irradiated MWNTs was studied by SEM and TEM images. It was observed that the 
cataly-st was removed and the length of MWNTs linearly decreases with the 
incident ion energy and ion flux. The preliminary results show that the 
length of MWNTs decreases linearly with a ratio of 3.5nm/eV for increasing 
the irradiation ion energy from lOOeV to 200eV. Above 200eV, almost of MWNTs 
were eliminated with remaining the small spot. With ion energies of 25- 
lOOeV, the catalysts were effectively removed from the top of MWNTs. 
Furthermore effect of the mass and flux of irradiation metallic ions on the 
deformation of MWNTs will be presented. 
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Two different procedures of the preparation of carbon nanotube junctions 
were achieved, hi the first method carboxyl groups were generated onto the 
outermost wall of multiwall carbon nanotubes and converted to carbonyl 
chloride groups by reaction with S0C12 at room temperature. The formed COCl 
groups are very reactive on the outer surface and can be reacted easily with 
various amines, particularly diamines resulting in the formation of amide 
bonding. When two f unctionalized carbon nanotubes react with such a diamine 
molecule interconnection of tubes is generated. The resulted c&rbon nanotiib® 
junctions have been investigated by TEM and AFM. The second method 
demonstrates a novel principle: catalyst, material has been deposited on the 
outer surface of carbon nanotubes and branches of nanotubes were produced at 
this contact point by catalytic -.".v^?. . (CCVD) of 

acetylene. The product has been characterized by TEM. 
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(BRANCH? OR JUNCTI 



OR CARBON*) (3A) (NANOTUB* OR NANOSTRUCTURE? OR NANOCRYST? 
OR NANOROD? OR NANOCOMPOSIT? OR NANOSCAL? OR NANOPARTICL? 
OR NANO(A) (TUB* OR STRUCTUR? OR CRYST? OR ROD? OR COMPOSIT? 







OR 


SCAL? OR PARTICL?)) 




L20 


94 


SEA 


SPE=ON 


ABB=ON 


PLU=ON 


L19 AND Lll 


L21 


30 


SEA 


SPE=ON 


ABB=ON 


PLU=ON 


L20 AND PROC/RL 


L22 


12 


SEA 


SPE=ON 


ABB=ON 


PLU=ON 


L21 AND CATALY? 


L23 


19 


SEA 


SPE=ON 


ABB=ON 


PLU=ON 


L15 OR L22 


L24 


21 


SEA 


SPE=ON 


ABB=ON 


PLU=ON 


L17 AND PROC/RL 


L25 


34 


SEA 


SPE=ON 


ABB=ON 


PLU=ON 


(L23 OR L24) 


L26 


19 


SEA 


SPE=ON 


ABB=ON 


PLU=ON 


L9 AND L25 


L27 


28 


SEA 


SPE=ON 


ABB=ON 


PLU=ON 


LIO AND L25 


L28 


34 


SEA 


SPE=ON 


ABB=ON 


PLU=ON 


(L25 OR L26 OR L27) 


L29 




QUE 


SPE=ON 


ABB=ON 


PLU=ON 


(LOADING? OR FEEDING? OR 
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DELIVERING? OR SUPPLYING?) (A) CATALYST? 

L30 QUE SPE=ON ABB=ON PLU=ON EVAPORATION? OR DISPERSING? OR 

SPRAYING? 

L31 0 SEA SPE=ON ABB=ON PLU=ON L28 AND L29 

L32 2 SEA SPE=ON ABB=ON PLU=ON L28 AND L30 

L33 34 SEA SPE=ON ABB=ON PLU=ON L28 OR L31 OR L32 

L34 6 SEA SPE=ON ABB=ON PLU=ON L33 AND ( 1840-2004 ) /PRY, AY, PY 

L35 0 SEA SPE=ON ABB=ON PLU=ON L29 AND L19 

L36 74 SEA SPE=ON ABB=ON PLU=ON L29 AND L7 

L37 41 SEA SPE=ON ABB=ON PLU=ON L36 AND PROC/RL 

L38 12 SEA SPE=ON ABB=ON PLU=ON L37 AND ( 1840-2004 ) /PRY, AY, PY 

L39 12 SEA SPE=ON ABB=ON PLU=ON L38 NOT L34 

L40 12 SEA SPE=ON ABB=ON PLU=ON L35 OR L39 

L41 18 SEA SPE=ON ABB=ON PLU=ON L34 OR L40 

FILE 'WPIX' ENTERED AT 10:37:21 ON 14 JUN 2010 
L42 QUE SPE=ON ABB=ON PLU=ON (BRANCH? OR JUNCTION?) (A) (CARBO 

N#) (A) (NANOTUB# OR NANOSTRUCTURE? OR NANOCRYST? OR 
NANOROD? OR NANOCOMPOSIT? OR NANOSCAL? OR NANOPARTICL? OR 
NANO(A) (TUB# OR STRUCTUR? OR CRYST? OR ROD? OR COMPOSIT? 
OR SCAL? OR PARTICL?)) 
L43 0 SEA SPE=ON ABB=ON PLU=ON L42 AND L29 

L44 QUE SPE=ON ABB=ON PLU=ON (CARBON*) (3A) (NANOTUB* OR 

NANOSTRUCTURE? OR NANOCRYST? OR NANOROD? OR NANOCOMPOSIT? 
OR NANOSCAL? OR NANOPARTICL? OR NANO(A) (TUB# OR STRUCTUR? 
OR CRYST? OR ROD? OR COMPOSIT? OR SCAL? OR PARTICL?)) 
L45 37 SEA SPE=ON ABB=ON PLU=ON L44 AND L29 

L46 9 SEA SPE=ON ABB=ON PLU=ON L45 AND (LIO OR L30) 

L47 9 SEA SPE=ON ABB=ON PLU=ON L43 OR L46 

L48 1 SEA SPE=ON ABB=ON PLU=ON US20070224104/PN 

L49 QUE SPE=ON ABB=ON PLU=ON ELECTRODE* OR TRANSISTOR? OR 

ELECTRONIC? OR NANOELECTRONIC? OR REINFORCING AGENT? OR 
REINFORCING POLYMER? OR ELECTROCHEMICAL PRODUCT? 
L50 11 SEA SPE=ON ABB=ON PLU=ON L45 AND L49 

L51 2564 SEA SPE=ON ABB=ON PLU=ON L44 AND CATALYST? 

L52 45 SEA SPE=ON ABB=ON PLU=ON L51 AND (BRANCH? OR JUNCTION?) 

L53 13 SEA SPE=ON ABB=ON PLU=ON L52 AND (LIO OR L30) 

L54 29 SEA SPE=ON ABB=ON PLU=ON L47 OR L50 OR L53 OR L43 

L55 12 SEA SPE=ON ABB=ON PLU=ON L54 AND (PRY<2005 OR PY<2005 

OR AY<20 05) 

FILE 'JAPIO' ENTERED AT 10:57:40 ON 14 JUN 2010 
L56 0 SEA SPE=ON ABB=ON PLU=ON L54 AND (PRY<2005 OR PY<2005 

OR AY<2005) 

FILE 'PASCAL' ENTERED AT 10:58:11 ON 14 JUN 2010 
L57 4 SEA SPE=ON ABB=ON PLU=ON L54 AND (PRY<2005 OR PY<2005 

OR AY<2005) 

FILE 'COMPENDEX' ENTERED AT 11:01:57 ON 14 JUN 2010 
L58 7 SEA SPE=ON ABB=ON PLU=ON L54 AND (PRY<2005 OR PY<2005 

OR AY<2005) 

FILE 'DISSABS' ENTERED AT 11:05:01 ON 14 JUN 2010 
L59 0 SEA SPE=ON ABB=ON PLU=ON L54 AND (PRY<2005 OR PY<2005 

OR AY<2005) 

FILE 'CONFSCI' ENTERED AT 11:05:26 ON 14 JUN 2010 
L60 0 SEA SPE=ON ABB=ON PLU=ON L54 AND (PRY<2005 OR PY<2005 

OR AY<2005) 
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FILE 'HCAPLUS, WPIX, PASCAL, COMPENDEX ' ENTERED AT 12:00:41 ON 14 JUN 
2010 

L61 38 DUP REM L41 L55 L56 L57 L58 L59 L60 (3 DUPLICATES REMOVED) 

ANSWERS '1-18' FROM FILE HCAPLUS 
ANSWERS '19-29' FROM FILE WPIX 
ANSWERS '30-33' FROM FILE PASCAL 
ANSWERS '34-38' FROM FILE COMPENDEX 
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